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The Right Tool in the Right Place 





@ We have among our 300 types of 
Hydraulic Jacks: the tool you need most. 
Our jacks run from two to one thousand 
ton capacity—every tool a perfect one 
and thoroughly guaranteed. 


Send for Jack Catalogue 


WATSON-STILLMAN CO. 


BRANCH OFFICE: 











MAIN OFFICE : 


26 Cortlandt St, NEW YORK CITY 453 The Rookery, CHICAGO © 





masapicnaed TRAUTWINE’S 


BALLAST PLACING DEVICE 


pee ree Civil Engineer’s 


Has been ee in service on eleven trunk lines 
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and eight smaller railroads since April 1st. 7 
Fic, 1—Showing ballast removed from end of ties to be raised, PO G KET! | 


track jacked up and device in positién to receive ballast 
for placing under tie. 
We will guar- 


antee that ev- 
ery particle of 
ballast will re- 
main under tie 
and that ma- 
chine will 
work in any 


sr kind of ballast. 


Order 
Samples 

Satisfac tion 
guaranteed or 
money refund- 
ed. 





Fic. 2—Showing pan removed, ballast under tie, and cleaner 
ready to be withdrawn. 


"y TEST 


WALTERS & OKELL 


‘Ft. Madison, lowa 
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CHICAGO THE LOCATION FOR A 
RAILWAY PAPER. 








The Railway Lists show 766 addresses of railway officials in 
Chicago as against 665 in New York. Fully one-half of the New 
York addresses are of financial officers, who are not active railway men; 
while nearly all of those in Chicago are active in munagement and 


operation. 


Chicago is the greatest railroad center in the world, being the ter- 
minal of 34 railroads having an aggregate mileage of 91,627 miles, or 
more than 4o per cent of the entire mileage of the United States. Of 
these 34 railroads not one sends a train through the city; Chicago is an 
absolute terminus which can be said of no other city in the country. More 
sleeping cars, on through trains, are scheduled to arrive at Chicago in 
the morning and depart in the evening than any other city in the 
world. 


More railway meetings are held in Chicago than in any other 
city in the country. Chicago is headquarters in everything relating to 
railways. It is the center of railway activities, railway news and rail- 
way purchases. It is the proper location for the greatest railway 
journals in the world . 
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CLASSIFIED INDEX 
OF ADVERTISERS 


Anti Rail Creeper. 

Adreon & Co., St. 
Asbestos Products. All kinds. 

Franklin Mfg. Co., Franklin, 
Asbestos Roofing Slates. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 

Franklin Mfg. Co., 
Asphalt. 

Standard Asphalt & Rubber 
Asphalt Roofing. 

Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. 

a aes Mfg. , The Philip, Jersey City, 


Louis. 


Pa. 


Franklin, Pa. 


Co., Chicago. 


Ballast Cars. 
Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. 
Adreon & Co., St. Louis. 
Rodger Ballast Car Co., Chicago. 
Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders. 
Rodger Ballast Car Co., 
Battery Chutes. 
Buda Foundry & Mfg. Co., 
Bells 
Schwarze Electric Co., Adrian, Mich. 
Bell Ringers. 
Adreon & Co., St. Louis. 
Blocks and Tackles. 
Patterson Co., W. W., Pittsburg, Pa. 
Blue Print Papers. 
Kolesch & Co., New York. 
Blue Printing Machines. 
Kolesch & Co., New York. 
Boarding Camps. 
Railway Boarding Camp & Catering Co., 
Moline, Ill. 
Bolts and Nuts. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Books. 
Audel & Co., Theo., New York. 


Chicago. 


Chicago. 


Wiley, a & Sons, New York. 
Bridge Paint ' 
Acme White Lead & Color Co., Detroit, 
c 
Carey Mfg. Co., The Philip, Cincinnati, O. 


Detroit Gaupkite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. 'B., Pittsburg, Pa. 


Wadsworth "Howland Co., Chicago. 
Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
McCord & Co., Ch icago. 
Building Felts and Papers. 
Franklin Mfg. Co., Franklin, Pa. 


Cars. : 

Torbert, A. C. & Co., Chicago. 
Cars Ballast. 

Rodgers Ballast Car Co., 
Cars Dump. 

Rodgers Ballast Car Co., 
Cars Rebuilt 

Atlantic Equipment Co., New York. 

Hicks Car & Locomotive Works, Chicago. 
Car Repilacers. 

Buda Foundry & Mfg. Co., 
Cars, Second Hand. 

Atlantic Equipment Co., New York. 
Cast Iron Pipe. 

Yale, Julian L. & Co., 

St. Louis, Mo. 


Cattleguards. 
Adreon & Co., 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
Standard Cattle Guard Co., Birmingham, 


Chicago. 
Chicago. 


Chicago. 


Chicago. 


Ala. 
Chains. 
Adreon & Co., St. Louis, Mo. 
Patterson Co., W. W., Pittsburg, Pa. 


Chimney Cast Iron. 
Dickinson, Paul, Chicago. 
Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, 
Computing Machines. 
Kolesh & Co., New York. 


O. 


Concrete Mixers. 


Chicago Concrete Machinery Co., Chicago. Schwarze Electric Co., Adrian, Mich. 
Conduits—Reinforced Concrete. Crossing Gates. 
Reinforced Concrete Pipe Co., Jackson, Buda Foundry & Mfg. Co., Chicago. 


Mich. 


Contractors’ Equipment _ Supplies. 
Adreon & Co., St. Lou 
Atlantic Equipment Co., <— York. 
Chicago Concrete Machinery Co., 
McKeown, H. J., Cincinnati, O. 
Porter, H. K., Co., Pittsburg. 


Railway Boarding Camp & Catering Co., 


Moline, Ill. 


Railway Supply Co., St. Louis. 


Rodgers Ballast Car Co., Chicago. 
Contractors Light. 
Wells Light Mfg. Co., New York. 


Contractor’s Locomotives. 

Vulcan Iron Works, Wilkes-Barre, Pa. 
Coupler and Parts. 

Adreon & Co., St. 
Crabs. 

McKeown, H. J.. Cincinnati, O. 


Louis, Mo. 


Chicago. 


Crossing Bells. 


Crossing Signals. 

Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, O. 

Culvert Pipe Clay. 


Evens & Howard Fire Brick Co., St. 
Louis, Mo. 

Culvert Pipe—Reinforced Concrete, 
Reinforced Concrete Pipe Co., Jackson, 


Mich. 

Ditching and Excavating Machinery. 

Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 

Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 

Kolesh & Co., New York. 
Dredges. 

Atlantic Equipment Co., 
Dump Cars. 

Rodgers Ballast Car Co., 


New York. 
Chicago. 





A. 0. DOTY, C. E., Manager 


35 WARREN STREET, 


NEW YORK ENGINEERING AGENCY 


THE Established 1900 


. NEW YORK CITY 








High Grade Technical Men Furnished 











& Patent 

ment 

On Hand Cars, for 
Grinding Tools 


All Kinds 





Dealers in everpthing used in Constructing and Operating Railroads 


THE RAILWAY SUPPLY CO. *~ 


EXCLUSIVE MANUFACTURERS 


‘s]0OX, MOVIE, wuoI 
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‘sqoe[ 0"1, oun 


7 and 9, North Third St. 
ST, LOUIS 








J. A, MCGREW, Pres. 





H. D. BRUNING, V. Pres. and Mgr. 


Ghe NATIONAL ENGINEERING CO. 


frchitects, Engineers, and Constructors. 
COLUMBUS, OHIO 

Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 

Railways, Bridges, Buildings and Foundations, 


P. C. CALDWELL, See. and Treas. 


(Inc.) 
Consultation Expert Reports. 








PAROID 


“IT LASTS” 
Pow. 


CHICAGO 


all 


EAST WALPOLE, MASS. 








ROOFING has the en- 


dorsement of some of 
the largest railroad sys- 
tems in this country for 
kinds 
Loyeod ob bora: ms 


BIRD & SON, makers 


of railroad 





NEW YORK 








KOLESCH & CO. 


Surveying Instruments 


“Precision” Slide Rules, 5, 8, 10, 15, 20 inches long 
SEND FOR ILLUSTRATED CATALOGUE 


138 Fulton Street, NEW YORK 
MANUFACTURERS OF HIGH-GRADE 


Drawing Materials 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 





Electric Crossing Bells. 
Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 


Otto Gas Engine Works, Chicago. 


Engines, Steam or Gasoline, for Concrete 
Mixers. 

Chicago Concrete Machinery Co., Chicago. 

Engines, Hoisting. 

McKeown, H. J., Cincinnati, O. 

Excavating Machinery. 

Atlantic Equipment Co., New York. 


Expanded Metal. 
Merritt & Co., 
Extension Bells. 
Schwarze Electric Co., 
Fire Proof Paint. 
Detroit Graphite Mfg. Co., 
Forges, Portable. 

ow nd Supply Co., St. Louis. 
Forgi 


Philadelphia, Pa. 
Adrian, Mich. 


Detroit. 


Cleveland City Forge & Iron Co., Cleve- 
land, 

Frogs and Crossings. 

Buda Foundry & Mfg. Co., Chicago. 

Indianapolis Switch & Frog Co., Spring- 
field, 

Gas Engines. 

Otto Gas Engine Works, Chicag 

Chicago Concrete Machinery re Untengo. 


Gaskets. 

McCord & Co., Chicago. 

Railway Supply Co., St. Louis. 

Gasoline Engines for “Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Railroad Crossing. 
Buda Foundry & Mfg. Co., 
Graphite. 

Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply Co., St. Louis. 
Sherwin-Williams Co., Cleveland, O. 
Graphite Paint. 


Chicago. 


Wadsworth-Howland Co., Chicago. 
Hand Cars. 

Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Hand Rail Paint. 
Wadsworth-Howland Co., Chicago. 


Hoisting Engines. 

McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 

Buda Foundry & Mfg. Co., 
Railway Supply Co., St. Lou 
Instruments, Engineering and peers 
Hanna Mfg. Co., Troy, N 

Kolesh & Co., New York: 

Insulating Gums 


ae: 


— Asphalt & Rubber Co., Chicago. 
jacks. 
Buda Foundry & Mfg. Co., Chicago. 


Dudgeon, Richard, New York. 

Duff Mfg. Co., Allegheny, Pa. 
Henderer’s, A. L., Sons, Pen, 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 
Jacks, Hydraulic. 

Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 


Del. 





Piling, etc. 
Zinc; ‘ 











The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, especially adapted for work in heavy 
R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 
We also make machines for Mineral Prospecting for Goid and 
Percussion Coal Coring Tools, Water and Oil Rigs for all depths. 


OUR & CATALOGS COVER THE FIELD. 
KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 








Journal Box Brasses. 
Adreon & Co., St. Louis, 
Journal Box Lids. 
Adreon & Co., St. Louis, 
Journal Box Wedges. 
Adreon & Co., St. Louis, 
Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive 
tractors.) 
Lights, Contractors. 


Mo. 


Wells Light Mfg. Co., New York. 

Railway Supply Co., St. Louis. 
Lockers, Metal. 

Merritt & Co., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 


Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 

Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’. 

Atlantic Equipment Co., New York. 

Hicks, F. M., & Co., Chicago. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Electric. 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., 

Porter, H. K., Co., 
Locomotives, Rebuilt. 

Atlantic Equipment Co., 


New York. 
Pittsburg. 


New York. 


Hicks Locomotive & Car Works, Chicago. 


Locomotives, Second Hand. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Logging Cars. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Lubricants (Graphite). 

— Joseph, Crucible Co., Jersey City, 
Mastics. 

Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 


Hanna Mfg. Co., Troy, N. Y. 

Kolesh & Co., New York. 
Mineral Rubber. 

Standard Asphalt & Rubber Co., Chicago. 
Nut Locks. 


American Lock Nut Co., Boston, Mass. 
Railway Supply Co., St. Louis. 
Spencer Otis Co., Chicago. 
Oil Tanks. 
Bowser, S. F., & Co., 
Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O 
Detroit Graphite Mfg. Co., Detroit. 
Devoe, F. W., & Co., New York. 


Ft. Wayne, Ind. 


(See Locomotive Con- 


Crucible Co., 


Diam, Joseph, Jersey City, 
tea 


Sherwin-Williams Co., Cleveland, O. 
St. Louis Surfacer & Paint Co., St. Louis, 


Mo. 
Wadsworth-Howland Co., 
Paint and Varnish Gums. 
Standard Asphalt & Rubber Co., Chicago. 
Paving Asphalt and Fillers. 


Chicago. 


Standard Asphalt & Rubber Co., Chicago. 
Perforated Metal. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Pile Driving Engines. 
McKeown, H. J., Cincinnati, O. 
Pipe, Cast Iron. 
Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. , 
Standard Asphalt & Rubber Co., Chicago. 
Pipe Joint Paste. 
Detroit Graphite Mfg. Co., Detroit. 


Pneumatic Crossing Gates (See Gates Rail- 
road Crossing.) 
Pneumatic Gates. 


Buda Foundry & Mfg. Co., Chicago. 
Pumps. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 


Pumps, Boiler Test. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Punches. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Push Cars. 


Buda Foundry & Mfg. Co., Chicago. 
Rail Benders. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Spencer Otis Co., Chicago. 
Rail Braces. 
Adreon & Co., St. Louis. 


Buda Foundry & Mfg. Co., Chicago. 


Indianapolis Switch & Frog Co., Spring- 
field, O. 
Railway Supply Co., St. Louis. 
Rail Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring 
field, O. 
McInnes Steel Co., Corry, Pa. : 
Railway Supply Co., St. Louis. 
Rail Joints. 
Buda Foundry & Mfg. Co., Chicago. 
Snow, J. H., Indianapolis, Ind. 
Rail Saw. 
Adreon & Co., St. Louis. 
Railroad Equipment and Supplies. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Buda Foundry & Mfg. Co., Chicago. 


Indianapolis Switch & Frog Co., 
field, O. 

Hicks Locomotive & Car Works, Chicago. 

McCord & Co., Chicago. 


Spring- 


I 





The Serene Steel Surface Cattle Guard 

















a 


STANDARD CATTLE GUARD 


CO., Birmingham, Ala. 


Made in four sections. 
Each section weighs 75 
lbs. 


can be placed close 


Interchangeable ; 


to rail--Track ties form 
its only foundation. 
No special instructions 


necessary for placing. 





Send for further particulars 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 





Rails (New.) 

Atlantic Equipment Co., 
Rails (Second Hand.) 

Atlantic Equipment Co., New York, | 

Hicks Locomotive & Car Works, Chicago. 
Railroad Coatings. 

Standard Asphalt & Rubber Co., Chicago. 
Railway Equipment and Supplies. 

Railway Supply Co., St. Louis. 

Railways Supplies, General. 


New York. 


Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 


Ratchet Wrenches. 
Adreon & Co., St. Louis, Mo. 
Replacers, Car, and Engines. 
Adreon & Co., St. Louis, Mo. 
Riveters. ; 
Otto Gas Engine Works, Chicago. 
Rolling Steel Doors and Shutters. 
Adreon & Co., St. Louis, Mo. 


Rolling Stock. 
Atlantic Equipment Co., New York. 


Hicks, F. M., & Co., Chicago. 
Roof Paint. 
Bird, F. W. & Son, East Walpole, Mass. 


Carey Mfg. Co., The Philip, Cincinnati, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing. 
Bird, F. W. & Son, E. Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing Materials. 
Standard Asphalt & Rubber Co., 
Roofing Materials, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Roofing Slates and "Shingles, ‘Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Safety Gates. 
Buda Foundry & Mfg. Co., 
Sand Driers. 
Parkhurst & Wilkinson, Chicago. 
Scales. 
Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 
Atlantic Equipment Co., New York. 
Hicks Locomotive & Car Works, Chicago. 
Sheathing, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Co., 


Shovels. 
St. Louis. 


Chicago 


Chicago. 


Jackson Tool & Shovel Montpelier, 


nd. 
Railway Supply Co., 


Shutters, Rolling Steel. 
Adreon & Co., St. Louis, Mo. 
Columbus Steel Roll ing Shutter 
lumbus, O. 
Signal Bells for Crossings. 
Schwarze Electric Co., Adrian, Mich. 


Co., Co- 


Signal Lamps. 

Adreon & Co., St. Louis, Mo. 

Railway Supply Co., St. Louis. 
Signais. 

Adreon & Co., St. Louis, Mo. 
Slide Rules. 

Kolesch & Co., New York. 
Smoke Jacks. 

Dickinson, Paul, Chicago. 
Stand Pipes. 

Adreon & Co., St. Louis, Mo. 


Station Paint. 


Wadsworth-Howland Co., Chicago. 
Steam Shovels. 

Atlantic Equipment Co., New York. 

Torbert, A. C. & Co., Chicago. 


Steel for Track Drills and Tools. 


McInnes Steel Co., Corry, Pa. 
Steel Ties. 
Galt, Thomas A., Sterling, Ill. 
Stock Guards. 
Johnson Co., W. P., Chicago. 
Standard Cattle Guard Co., Birmingham, 
Ala. 
Stoves. 
Buda Foundry & Mfg. Co., Chicago. 
Structural fron Paints. 


Carey Mfg. Co., The Philip, Cincinnati, O. 

St. Louis Surfacer & Paint Co., St. Louis. 

Wadsworth-Howland Co., Chicago. 
Surveying Instruments. 

Hanna Mfg. Co., Troy, N. Y. 

Kolesch & Co., New York. 
Switch Indicator Bells. 

Schwarze Electric Co., Adrian, Mich. 
Switches and Switch Stands. 


Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, 
Tackle Blocks. 
Patterson Co., W. W., Pittsburg, Pa. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., Cincinnati. 
Otto Gas Engine Works, Chicago. 
Jackson Tool & Shovel Co., Montpelier, 
nd. 
Millers-Falls Co., New York. 
Railway Supply Co., St. Louis. 
Walters & Okell, Ft. Madison, Ia. 


Tie Plates. 


Adreon & Co., St. Louis, Mo. 


Spencer Otis Co., Chicago. 
Telephone Extension Bells. 


Schwarze Electric Co., Adrian, Mich, 


Ties, Steel. 

Galt, Thomas A., Sterling, Il. 
Tool Steel. 

McInnes Steel Co., Corry, Pa. 


Track Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Baldwin Steel Co., New York, 
McInnes Steel Co., Corry, Pa. 
Millers-Falls Co., New York, 
Reed Co., Francis, Worcester, 
Track Gauges and Level. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Track Jacks (See Jacks.) 
Track Laying Machinery. 
Db. I. Holman Track Layer Co., Chicago. 
Track Signs. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., 
Track Materials. 


Mass. 


Chicago. 


Indianapolis Switch & Frog Co., Spring- 
field, O 
Track Tools. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Turnbuckles, 
Cleveland City Forge & Iron Co., Cleve- 
land, 
Valves. 
American Valve & Meter Co., Cincinnati, 
Varnishes. 


Devoe, F. W., & Co., New York. 
Velocipedes, Railway. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Vises. 

Adreon & Co., St. Louis, Mo. 

Dickinson, Paul, Chicago. 
Water Columns, 

American Valve & Meter Co., 
Water Proofing. 

Standard Asphalt & Rubber Co., 
Water Softening Apparatus. 

Kennicott Water Softener Co., 
Water Tanks. 

Adreon & Co., St. Louis 

Railway Supply Co., St. Louis. 
Wire Rope. 

Railway Supply Co., St. Louis. 
Wrecking Cars. 

Buda Foundry & Mfg. Co., 
Wrecking Frogs. 

Railway Supply Co., St. Louis. 


Cincinnati, 
Chicago. 
Chicago. 


Chicago. 





THE BOWSER SYSTEM OF OIL STORAGE 














Tots 


iii iy [ 





BOWSER SIGNAL TOWER INSTALLATION 


store-houses, machine shops, coach yards and signal towers. 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 





S. F. BOWSER @ CO., Inc. 
FORT WAYNE, INDIANA 


Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. 
it is recognized as 


THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 


Bowser equipments have 
been installed and are in suc- 
cessful operation in oil houses, 







For that reason 
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_ || Railway Shop Up-To-Date 


cinnati. 


Shicago. 





cago. 


go. 


This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every: day knowledge every railroad engineer ought to 
have. It has been carefully compiled from all that is known and has been writ- 
ten about the best and most representative railway shops in this country. Every 
large shop having up-to-date and valuable features, is described. Many of these 
shops are completely illustrated with cuts made from the drawings of the shops 
in the possession of the railroads. It is written in a clear and lucid style. It 
gives inside knowledge that is of inestimable advantage to every Engineer. 

Itis the best authority on railroad Shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
duction shown herewith. It contains not only a vast amount of valuable infur- 
mation in regard to each of the big railway shops but also gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con 
struction and design. There is no doubt but that you will find many things in 
this book which will materially aid you in your work and by reference to it you 
will find improvements that can be made in your shop or your department that 
will increase its efficiency and capacity. 

There is no book published that will give you more information than Railway 
Shop Up-To-Date. ORDER IT NOW. 


CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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Universal Cast Iron Pipe 








Patented Uctober 28, 1902 


SECTIONAL VIEW OF JOINT 





A straight taper joint, machined but not ground. 
No lead or other packing material required. 
Practically perfect electrical continuity at joints, thus 
insuring protection from electrolysis. 
MADE BY 
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Track Laying by Machinery 
Simple—Rapid—Economical 

D. F. HOLMAN RAILWAY TRACK LAYER CO. 
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Railroad Accidents 

HE number of accidents to railroad employees 

and passengers has not been decreasing mate- 
rially with improved construction and equipment. 
During the recent period of decreased traffic there 
was, however, a diminution in the number of accidents 
to employees, but this is thought to be due mainly to 
the reduction of overwork and excessive hours and 
also to a weeding out of the less competent men. 

While attention has been given to the elimination 
of the personal factor as far as is possible in railroad 
operation with the object of decreasing the number of 
collisions and derailments as well as making the 
operation of trains less dangerous to employees, mis- 
takes and also forgetfulness and recklessness will 
always give rise to many accidents. 

It is expected nevertheless that the number of acci- 
dents will decrease with the ever increasing safe- 
guards which the railroads of this country are adopt- 
ing. It is to the advantage of the railroad company, 
its employees and to the public in general and on this 
account the work of improvement in construction and 
operation will steadily advance. 


Concerning the Life of Ties 

HE experimental work with railway cross-ties, 

which is being instituted by the Forest Service, 
U.S. Department of Agriculture, is to determine the 
available tie timber for the Northern Pacific Railroad 
and the best processes and methods of manufacturing 
the ties. This investigation will result in a more econ- 
omic use of timber and therefore it is a step toward 
the solution of the tie problem. 

Seasoning tests were conducted at Tacoma, Wash., 
and Landpoint, Idaho. The climatic conditions at 
these two points vary widely, but the average rate of 
seasoning for the Northwest is given by the average 
of the two stations. Besides determining the green 
weight and rate of seasoning of timbers cut in several 
months, a record was taken of the absorptive power 
of seasoned timbers. It was found that hewed ties, 
peeled when cut, season more rapidly than unpeeled 
ties during the first four months, but that the weights 
of peeled and unpeeled are about uniform at the end 
of a year. It was also found that hewed ties peeled 
immediately before treatment absorb more of the 
preservative than ties peeled when cut. 

In order to determine the durability of timber under 
the same conditions two test tracks were constructed, 
one about 6 miles west of Hot Springs, Wash., and 
the other on the main line of the Northern Pacific 
about 2 miles west of Plains, Mont. Common spikes 
and screw spikes were arranged in various ways to 
cover a large number of conditions. Flat and flanged 
plates, also wooden plates, were used in order to ob- 
tain a complete record of the value of each in increas- 
ing the life of the tie. The ties used in the tests were 
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of Douglas fir and tamarack ; green, seasoned and creo- 
soted ties. 

The consummation of these tests on the manufact- 
ure and preparation of the ties and the effect of the 
various designs of spikes and plates will lead to a 
means of overcoming tie failures due to decay and 


cutting. 





New Appliances 
HI inventions of new railroad appliances are 
More particularly for the 
Each issue of the Pat- 


steadily increasing. 
track department is this true. 
ent Office Gazette contains records of new designs of 
rail joints, frogs, ties, etc. Many of these devices 
showing any degree of merit are tested to service, but 
few prove requisite to improved construction. 

Unless the device proves itself to be a necessary ad- 
junct to improved construction, it is difficult to secure 
the adoption of it by any railroad even though it may 
contain some very commendable features. It becomes 
essential in the end to have the device placed on the 
market by a supply company capable of forcibly ex- 
plaining its advantages and placing it in competition 
with other devices of more or less merit. 

Then again it is evident that the railroad engineer 
has not the time to investigate carefully the many new 
It is a fact that he will not take haphazardly 
In considera- 


designs. 
the advice of inventors and promoters. 
tion of these points it is an easy matter to see the dif- 
ficulties which the inventor must overcome if he is 


ever to have his device adopted. 





The Maintenance of Way Association 

HE various committees of the American Railway 
Engineering and Maintenance of Way Associa- 

tion have entered upon their work for the ensuing 
vear. The initial meetings of several committees have 
deen held and the detail work more carefully outlined. 
The Committee on Records, Reports and Accounts 
prepared circulars requesting information on the sub- 
ject of Estimate Forms and on the subject of Time 
Books. The committee on Wood Preservation ap- 
pointed sub-committees on Statistics and Economics, 
Preservatives, Adaptability of Woods and_ their 
Preparation and Treating Processes. The committee 
on Rail appointed three sub-committees on Experi- 
ments and Tests, Sections and Specifications, and Rail 
Service. 
mittees on Compilation of Statistics, Timber Supply, 
and Metal The committee on Track prepared 
circulars for information and appointed various sub- 


Ties. 


committees in connection with its work. 

An outline of their work is contained in Bulletin 
No. 99 of the Association, indicating that the reports 
for the convention in March, 1909, will be carefully 
prepared. 
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The committee on Ties appointed sub-com- , 
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Claims for Loss and Damage to Freight 

N a paper presented before the St. Louis Railway 

Club, Mr. S. P. Webster, freight claim agent, Ter- 
ininal Railroad Association of St. Louis, discussed 
briefly the causes and sources of claims for lost and 
damaged freight. He pointed out that attention has 
been given chiefly to forms of adjustment for claims 
and that prevention of claims has had comparatively 
little consideration. He called attention to the en. 
ployment of incapable men for yard clerks, receiving 
clerks, loading clerks and bill clerks as well as an in- 
sufficient number of them. He mentioned many other 
causes and sources which give rise to an aggregate of 
claims, approximating $20,000,000 per annum. 

In the-conclusion he advocates that the remedy lies 
in overcoming the causes of the claims and notes that 
the function of the freight claim agent is only the ad- 


justment of claims. 





Concrete in Track Construction 

I'THIN the past eight years, a large number of 

concrete ties have been designed and tested on 
main lines. Several of these designs have stood the 
test of service for three or more years and may prove 
to have a longer life than the wooden tie, vet it can 
not be said that the concrete tie has shown itself to be 
an economic proposition up to the present time. If 
the timber supply should so decrease that the cost of 
the wooden tie would rise exceedingly, then it is pos- 
sible that the concrete tie, as now designed; might 
compete favorably with the wood tie. 

In a recent issue of The Concrete Review there is 
an article by R. D. Coombs on the subject, “Concrete 
in Railroad Construction.” He discussed the various 
requirements of the concrete tie, its advantages and 
disadvantages, and expressed the opinion that the cost 
of wooden ties would increase for some years to come 
and that this would make the concrete tie of greater 
cost and longer life a commercial possibility. With 
this article Mr. Coombs also included an_ illustrated 
review of the various concrete ties and as far as was 
possible gave data on service tests. 





Size of Drawings 
HE size of standard drawings is usually specified 
with a view toward uniformity that will afford 
convenience in handling and filing as well as clearness. 
In all cases it would not be well to follow definitely 
prescribed rules as to size and arrangement, but the 
matter is worthy of some consideration. Frequently 
plan and detail drawings are placed on the same sheel 
to facilitate handling, when the drawings are of small 
size. 
The variation in size of standard drawings of the 
same device is shown by the following comparison of 
the plans of two different railroad companies. In one 
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case the sheet measured 4x8™% ins. and the scale of the 
drawing was 4 in. to a foot, while in the other case 
the sheet measured 30x50 ins. and the scale of the 
drawing was 3 ins. to a foot. This example is given 


as an illustration of extremes, the smaller drawing 
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lacking clearness and the larger being unhandy. 

The same opinions are not held by everyone regard- 
ing the best sizes for drawings, yet it does not seem 
that any consideration is given the matter in some 


cases. 





New Thirty-Stall Roundhouse at East Buffato, N. Y. 


New: York Central & Hudson River Railroad 


Hie New York Central and Hudson River Railroad 

recently completed the erection of a new 30-stall 
roundhouse at East Buffalo, N. Y. It is located west of 
the old 28-stall West Shore roundhouse. On the site 
of this old 28-stall roundhouse it will be possible to erect 
in the future a 50-stall roundhouse to be used in con- 
nection with the new 30-stall roundhouse. 

In the accompanying plan the proposed future exten- 
sions of all buildings are shown in broken lines. The 
coal handling plant will be enlarged and another de- 
pressed ash pit will be built. 

The present buildings are located between the main 
line tracks of the West Shore Railroad and the Pullman 
Parlor Car Works. Provision is made to turn outgoing 
engines either to the east or west, as desired, the tracks 
leading in both directions from the turntable pit of the 
new roundhouse. Incoming engines enter from the east 
on tracks parallel to the West Shore main line tracks 
and pass over the depressed ash pit shown on the plan. 

A mechanical coaling plant is located about 650 ft. 
from the turntable. Between this plant and the round- 


house is the depressed ash pit. Between ash pit and 





coaling plant and to the north of the tracks for outgoing 

engines is a 50,000 gallon water tank. Water columns 

are located between tracks opposite the tank. 
ROUNDHOUSE. 

The roundhouse is of the standard New York Central 
design. A typical cross-section through the locomotive 
and drop pits is shown herewith. The building has a 
depth of 90 ft. and the distance from inner wall to 
center of turntable pit is 130 ft. 134 ins. An 85-ft. turn- 
table turns engines to tracks radiating at an angle of 
5° 44’ 52” from center of pit. 

The principal dimensions of the roundhouse are shown 
in the drawing. The wall columns are of cast iron 
and the interior columns are of 10x10-in. or 12x12-in. 
timbers. The floor and also the column and wall footings 
are of concrete. The roof is constructed of rafters, sup- 
ported by wooden truss and columns, on which 2x10-in. 
planks are laid. 

The working pits are 67 ft. 9% ins. long, being 15 ft. 
2 ins. from the outer wall and 8 ft. % in. from the 
inner wall. Three stalls in the west wing of the en- 


gine house are separated by fire walls from the main 
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CENERAL LAYOUT OF LOCOMOTIVE TERMINAL AT EAST BUFFALO WITH 
CENTRAL & HUDSON 
building. These three stalls are provided with pony, 


Three end stalls in the main 
The truck 


driver and tender pits. 
building are also provided with pony pits. 
wheel and driver drop pits are connected by tunnel, in 
which there is a narrow gauge track for the transfer 
carriage. 
MACHINE SHOP. 

The machine shop adjoins the engine house, as shown 
It is connected with the wing of the house, 
One track leads from 


on the plan. 
which is provided with drop pits. 
the turntable to the machine shop. 
about 4,500 sq. ft. 

Mr. Frank M. Steel was appointed master mechanic at 
Kast Buffalo in March, 1908. 
had been road foreman of engines. 


The floor space is 


lor the previous year he 


Reinforced Concrete Piles and Cross- Ties 
T HIE substitution of reinforced conerete for wooden 
piles and cross-ties was the subject of a paper 
presented by A. HH. New York 
An abstract of the paper is given in the 


Chenoweth before the 
Railroad Club. 
following paragraphs: 

Reinforced concrete piles were first introduced in 
Europe. about 1900. They were cast in forms with a 
square cross-section and reinforced in the four corners 
with steel bars tied together every six inches of the 
length of the pile. These piles were driven by a ham- 
mer, using a driving cap with a cushion. They were 
limited in their length and diameter, lacking proper dis- 
tribution of steel reinforcement. This same argument 
applies to piles constructed in place, since designed. 

| have the honor of presenting to vou a method of 
construction, using no forms, producing a_ reinforced 
concrete pile by simply rolling a sheet of concrete and 
metal netting into a solid evlinder. Piles thus manu- 
factured can be made in long lengths and a wide range 
of diameters. 

The compressive value of concrete is many times 
greater than its tensile strength, while it is just the re- 


verse of steel. In this construction the reinforcing mem- 


Posman Parson Can MorkKs 


POSSIBLE FUTURE EXTENSION SHOWN IN BROKEN LINES, NEW YORK 


RIVER RAILROAD. 


bers act independently, the concrete carrying the load 
action under a compression stress, while the steel rein- 
forcement resists the tensile stress. 

The pile is made up of a steel pipe or rod, a coiled 
sheet of wire netting and longitudinal steel rods, placed 
near the periphery, equal distance apart, parallel to the 
longitudinal axis of the pile. The pile or rod forms the 
shaft or mandrel on which the pile is rolled or wound 
and the netting and rods constitute the reinforcement. 

The apparatus for rolling the pile consists of a travel- 
ing platform between which and the roller the pile is 
The winding pipe or mandrel is set in line of 
In operation the steel 


formed. 
the shaft of a large spur wheel. 
Wire netting with the longitudinal rods attached is spread 
on the platform and covered with a layer of concrete. 
One edge of the netting is attached to the edge of the 
platform, and the other edge to the winding pipe or 
mandrel. Thus arranged the winding mandrel is rotated 
and the netting and its covering of concrete is wound or 
coiled up. At the same time and as fast as the netting 
and concrete is coiled up, the platform moves under the 
roll and the roll itself rotates. 

The forming evlinder or concrete is by this means 
kept under constant and heavy pressure between the 
To bind the roll of concrete, wires 
The 


Wires are contained on spools arranged beneath the mov: 


platform and roller. 
are wound around it as close intervals and _ tied. 
ing platform. These spools are spaced every six inches 
along the pile and fastened to the wire mesh, so that 
when the pile reaches the lower edge of the platform 
it can be revolved about the axis, causing the wire to 
In this manner the wire is passed 
At the 


driving end of the pile the spools are placed four inches 


be wound on the pile. 
around the pile a number of times and secured. 


apart for the first six feet of the pile and then six inches 
apart for the remainder of its length. The pile is re 
on to a car, when tt 
is transported to a platform where the point is formed, 
flushed up or smoothed, if desired, and allowed to remain 


moved from the machine by rolling 


until it hardens. 
By this method piles of all lengths and diameters ca" 
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be made. The diameters of the reinforcing rods have 
been determined for all lengths up to 61 ft.; also the 
ratio of the diameter of the pile to the length of pile by 
actual experiments. 

This form of reinforcing is well adapted to resist 
censile strain due to eccentric loading. It may be called 
a hopped column, the properties of which have been well 
lefined by Prof. W. Kk. Hatt. 

This pile is able to withstand rough treatment in hand- 
ling and driving. Its bearing capacity is four times 
greater than that of a wooden pile. A: pile 61 ft. long, 
13 ins. in diameter can be suspended in the middle, 
dropped from platform cars, rolled down an embank- 
ment and driven in the hardest kind of material. It 
shows a remarkable degree of elasticity. 

A pile 61 ft. long and 13 ins. in diameter was recently 
driven before a committee of experts at a place known 
to be particularly difficult to penetrate, located near 
Greenville, in this harbor, The material was mud and 
compact gravel. The pile was given some four hundred 
blows with a hammer weighing 3,600 Ibs., and driven 
until it refused, with ten blows with a drop of twenty 
It was then decided to hammer 
with a 


feet, to move farther. 
it to destruction. The 
brooming of the head. 


blows were continued 
The pile was pulled up and ex- 
amined and found in perfect condition. The head was 
broomed for 20 ins. The verdict was that the pile had 
withstood the severest test, far beyond the endurance of 
a wooden pile, without failure. The penetration into 
the gravel was 8 ft., the pile having an area four times 
greater than a wooden pile. 

The committee adjourned to make a land test. A 
place was selected where it was known to be a fill some 
40 ft., consisting of old canal boats, crib work and boul- 
A pile 45 ft. long was selected and a hammer 
weighing 2,500 Ibs. was used. The pile with 170 blows 
moved until a timber obstruction was reached. After 
repeated blows it refused to move with a 20-ft. drop. 
The committee decided that a timber obstruction was 


ders. 


reached and a heavier hammer, weighing 4,600 Ibs., was 
called into service. The head of the pile was squared 
wp and with blows with the new hammer, 10-ft. fall, the 
pie penetrated the obstruction and was driven to the 
surface without reaching rock, which was thought to be 
about 43 ft. below. The treatment given this test was 
also decided to be more than a wooden pile could pos- 
sibly stand. 

Piles of this construction have been used in the foun- 
dation of the pumping and electrical power house of 
the Erie Railroad at Susquehanna, Pa.; also in the sta- 
tion platforms of the Brooklyn Rapid Transit Railroad, 
Brighton Beach and Coney Island division, at Avenue A, 
Greenfield avenue, Kings Highway and Sheepshead Bay. 

A driving cap is used consisting of a cylinder of steel 
with a diaphragm midway between ends, This is placed 
on the pile with a coil of rope as a mat, below diaphragm, 
sawdust and a wooden follower block. 

The mixture used for concrete is one of cement, two 
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of sand and three of gravel. This proportion appears 
to give the best results. 

Concrete piles constructed in 1900 were driven in the 
foundation of coal pockets at South Hampton, England. 
Recently it became necessary to shorten them after be- 
ing exposed for eight years to salt water and _ tidal 
changes. They were found’ perfect and the steel rein- 
forcing members one-quarter of an inch below the sur- 
face were not corroded and were in good condition. 

CROSS-TIES. 

The reinforcing of concrete to resist impact suggested 
the same form of construction to be applied to a rail- 
This selection has been well 
established by severe test now being conducted on the 
Pennsylvania line west of Pittsburg at the Scully yard, 


road cross-tie or sleeper. 


in the track for two 
The Interborough Rapid Transit, New York 


where the cross-ties have been 
years. 
City, has some in the west track at Dyckman street sta- 
The 


Philadelphia Rapid Transit have some ties on their Wal- 


tion, which have been in place since July, 1905. 
nut street surface road. They so far give satisfaction, 
having received no complaint. 

At the Scully yard Mr. W. D. Wiggins, Esq., Engi- 
neer of Maintenance of Way, under a report dated April 
24, 1908, states: 

“Several of the ties have been damaged by derailed 
cars, but have not been broken.”’ 

Some explanation of the form of this tie, which is 
made in the same way as the pile before described, being 
a roll reinforced. The roll is placed in a form and 
squared by pressure and a mixture of sand and cement. 
The holes for the fastening device are made by steel pins 
being pressed through the tie by means of a template. 
They are exact. The pins are withdrawn before the tie 
hardens. The fastening device for fastening rail con- 
sists of a small shell of galvanized steel coiled into a 
hollow frustrum of a cone. Into the large end of the 
cone is inserted a spiral spring of proper pitch to mesh 
with threads of a 34-in. commercial lag screw. The shell 
with spring is inserted in the conical hole at bottom of 
tie. The lag screw is passed through a clip engaging 
the flange of the rail and screws into the spiral spring 
until the rail is tightly clamped to the tie. In practice 
a hard wooden block is placed below the rail. This 
deadens the shock. In the case of the Interborough 
Rapid Transit road, and also the Philadelphia Rapid 
Transit, the block has stood and shows no deterioration, 
although one-half inch thick, in the case of the first 
road mentioned. 

The block used on the steam road at Scully had to be 
renewed, as the rail cut into the blocks in a very short 
time. I suggested a steel tie plate be placed on top of 
the block. 
the wooden blocks had been cut through, leaving the rail 
to pound upon the concrete tie. The effect was to dam- 
age the tie under the rail, which was observed on four 
of the ties, about 2 per cent. This Scully track deserves 
some notice. There was no indication of any track force 


The plates were ordered, not before some of 
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ever having given it much attention, being used to trans- 
Iron from Carnegie [ron 
Works, trains loaded, moving over the line every five 


port freight and coal cars. 


minutes, day and night. 

The lifetime of a wooden tie has been given as from 
six to eight years, due to decay largely and to crushing 
from heavy loads. Concrete ties would be indestructible 
and cost very little more than wooden ties, when manu- 


factured by the railroads themselves. 

In practice concrete ties should be placed about 10 ins, 
apart, with a wooden block under rail. This wooden 
block in steam roads should have a steel plate on top, 
below the rail, to increase the bearing surface of the 
lower flange of rail. The rail should not be less than 
100 Ibs. per yard. In electric or street roads, the steel 


plate can be omitted. 





Mount Clare Grain Elevator, Baltimore, Md. 


Baltimore @ Ohio Railroad 


HE Baltimore & Ohio Railroad Company is build- 

ing a modern grain elevator for handling local 
business at the Mt. Clare yard, Baltimore, Md. It will 
have a capacity of 250,000 bushels, but it is designed so 
that the capacity can be doubled at any time that the 
volume of trade warrants it and so that the present 
building and the addition when made can be operated as 
James Stewart & Company, of Chicago, 
It is 
expected that the elevator will be completed and ready 


one building. 
have the contract and work is now well advanced. 
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for use by September 1, 1908, and it will take the place 
of the one that was destroyed by fire August 8, 1907. 

The lower stories and bins of the structure are being 
built of reinforced concrete; the cupola and track shed 
have structural steel frame work; metal windows will be 
used throughout and the structure will be as nearly fire- 
proof as it is possible to make it. 

The walls of the cupola and track will be of reinforced 
concrete thus giving the entire structure a uniform and 
sightly appearance. It will be divided up into 134 bins, 
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July, 1908, 





1908. 


QO ins, 
ooden 
n top, 
yf the 
; than 
> steel 


» place 
07. 

being 
k shed 
will be 
ly fire- 


iforced 


‘m and 
4 bins, 


pon hake ite 


July, 1908. 


there being a number of small bins to take care of the 
“identity preserved” grain. 

served 
Under 


two tracks running 
sach of these tracks 


The house will be by 
through the covered shed. 
will be located two 1,600 bushel car pits. Two pairs of 
Clark automatic grain shovels are provided to unload the 
cars from either track. A duplex capstan car haul is lo- 
cated at one end of track shed for spotting cars over the 
pits. Grain will be carried from these pits to the two 
elevating legs by two 30-in. belts. 
The ground floor of the workhouse will be used for 
teaming, three paved driveways being arranged between 
the supporting columns of the house and baggage plat- 
forms located between these driveways. There will also 
be a paved driveway 25 ft. wide along the outside of the 
work house. This driveway next to the building will be 
protected by an overhanging roof. 
Above the sacking floor eight 
automatic scales are suspended on overhead tracks for 


portable Richardson 


weighing automatically and sacking direct from the bins. 

On the sacking floor are three reversible sacking con- 
veyors to carry the sacks to any of the openings located 
over the driveways, from whence the sacks are spouted 
direct to wagons. 

Two bucket elevators elevate the grain to the cupola 
where there are two 1,000 bushel Fairbanks self-regis- 
tering scales with two garners of equal capacity above. 

From the scales, the grain is discharged into any bin 
by means of Mayo distributing spouts. 

For shipping purposes two car spouts are provided, 
one to serve each track. 
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MOUNT CLARE GRAIN ELEVATOR, B. & O. R. R. 


The house and machinery is so designed that grain can 
be transferred from any bin to any part of the house in 
one operation. 

The machinery will be driven by induction motors. 
The house will be fully equipped with modern up-to-date 
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machinery such as. self-registering scales, complete 
pneumatic dust collector, aspirators, etc. 

Mr. D. D. Carothers is chief engineer and the work ts 
under the direct supervision of the company’s architect, 
Mr. M. A. Long. 





Waterproof Concrete 


E have heard it said by engineers that such a 
W thing as perfectly water-tight concrete is unob- 
tainable in practice. This, we think, is too pessimistic a 
view to take. That such a concrete is not often found 
we grant, for the fact is forced upon our notice too fre- 
quently to leave any room for doubt; but that it cannot 
be obtained if suitable materials be used and sufficient 
care be exercised in its manufacture, is another matter. 
That it may not be easy to produce impervious concrete 
under ordinary conditions of work we readily admit: 
but, after all, we think its production is very much a 
matter of training, and is within reach, if only certain 
points be kept in view, and definite lines are rigidly fol- 
lowed. In support of this we know that only a few years 
ago, when it was the custom to lay concrete much dryer 
than it is at present, the impermeability of the material 
was much less than it is now, the cause of the change 
being that much wetter mixtures are now employed, with 
the result that the concrete is of a far denser nature 
We all know how, with 


the advent of reinforced concrete, wetter mixtures came 


than was previously the case. 


into vogue, and the impermeability of concrete increased. 
If this practice be carried a step farther, beneficial results 
arise. If we make sure that all the materials are so 
proportioned that no voids are left unfilled by cement, 
and that thorough mixing is performed, we go a very 
long way towards obtaining a concrete which is water- 
tight. Another factor also, which no doubt conduces to 
this end, is that in reinforced concrete the proportion of 
cement is also larger. Now if this improvement in the 
impermeability of concrete is noticeable where no par- 
ticular efforts are made towards that end, surely if spe- 
cial precautions are taken much better results should be 
obtained. 

Concrete may be made so dense, or of such a close 
texture, that it will, from the commencement, not allow 
any water to pass through it, or it may be made less 
dense, so that there are small seepage channels through 
which the water may find its way. These channels may, 
however, be so minute that the exceedingly fine particles 
of matter generally held in suspension by the water may 
soon choke them up, and from that time render the con- 
crete water-tight. The same result may also be attained 
in, perhaps, a quicker way by mixing with the water some 
material, such as fine clay, which will quickly fill up all 
the seepage channels and produce a water-tight job. 

The manufacture of initially impervious concrete re- 
quires, as we have before stated, great care; and the 
difficulty of so proportioning the stone, the sand and 
the cement, so that there are no voids unfilled, is of no 
less importance than the absolute necessity there is that 
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the materials should be so thoroughly mixed that the 
cement is distributed throughout the mass. If this be 
not done, seepage channels will be leit and water will 
surely find these out. It is owing to the varying care 
exercised in these particulars that a mass of concrete 
made up of different batches often shows varying de- 
grees of porosity, some portions being, perhaps, perfectly 
dry, while others may almost be said to “leak like a 
sieve.” 

Where seepage channels occur the time occupied in 
closing up, if they ever do close up, of course depends 
on their size, and on the nature of the water which 
passes through them. 


forced-conerete water pipes which were made for use 


In the case of some large rein- 


on the United States reclamation work in California, and 
which had to withstand considerable pressure, attempts 
were made to close up seepage channels in the pipes by 
introducing various substances into the water and fore- 
ing it through the channels in the hope of closing them 
up. Only a measure of success, however, attended these 
efforts. 
gradually close up, before this took place the waste oi 


It was found that although the channels did 
water through leakage was very considerable. Some 
engineers are of opinion that the water under pressure 
dissolves some of the material forming the concrete, 
which it deposits in a stalactitic form near the outer 
surface of the concrete, the pressure of the water there 
We do not think, 
however, that too much reliance should be placed on this 
property; for, although there is little doubt that water 
will to some extent dissolve the material in its passage. 


being less than on the inner surface. 


and deposit it before issuing from the concrete, there is 
not much certainty about the process, and it is far better 
to place faith in the proper proportioning of the materials 
used in the concrete, the fine grinding of the cement. and, 
above all, in the most thorough mixing of the constituent 
parts. These points having been carefully attended to 
and the mixture made sufficiently wet. a thoroughly 
water-tight concrete may be expected as the result. 
There are engineers and architects who do not appear 
to appreciate the fact that it is far better to do all that 
is possible to make the concrete which they use practical 
impervious to water than to employ elaborate after- 
methods of water-proofing, in the shape of asphaltes, ce- 
ments, ete, plastered over the surface, and they seem 
to regard the subject in a sort of fatalistic way. They 
apparently entertain the belief that, do what they will 
their concrete is bound to let water through and, instead 
of doing all that is possible in the initial stages, they act 
when in difficulties rather like the man in the fable who 
called Jove to his assistance instead of helping himself: 
Jove, in the case of the engineer and architect, being the 
maker of various bitumistic or cement waterproof con- 
pounds, which are supplied at considerable expense to 
When these 
asphaltes and waterproofing substances are used, we be- 


the surfaces of the foundations and walls. 


lieve one of the best methods of application is to place 
the material, in the form of sheets, in the interior of the 
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wall when the latter is built. When not placed in this 
way the opinions of engineers differ very much as to 
whether the outside or the inside surface of the wall 
should be covered with the waterproofing material. Ex- 
cellent, however, as many of the bitumistic compounds 
on the market are, it seems a pity that more efforts are 
not made to render the concrete itself waterproof, either 
by the care with which it is made, or by the addition of 
certain well-known substances which, when mixed with 
the cement, have the property of making the concrete im- 
pervious to water. Of these two methods, the former is 
probably the better one, and should be practised more 
carefully than it is—lEngineering, London. 


Inspection of Signals and Signal Apparatus 

N the Lake Shore & Michigan Southern Railway, 
O all detail inspection of signals and signal ap- 
paratus is conducted by four headquarter’s inspectors. 
Two of the inspectors perform all detail inspection re- 
ferring to maintenance, one inspector takes care of all 
construction work and one inspector performs all de- 
tail work as directed and takes care of all testing of 
material and apparatus. 

Forms are used by the inspectors on the details of 
maintenance to return their reports to the main office. 
Form No, 2849 is used to report an automatic signals 
and crossing alarm bells. The headings for the va- 
rious columns of this report blank are as follows: 


Signal number, location, lamps and = roundels, pole 
semaphore and castings, machine, track batteries, re- 
lays, wiring, line wire, bonding, boot legs and con- 


nections, cross-over circuits, fouling and switches, 
switch boxes and indicators, lightning arrestors, S. & 
power house, 


L. movements, engine and generator, 


charging switches, and remarks. 

Form No, 2850 is used for reporting on cut out de- 
rails, facing point switches and train order signals. 
The column headings on this report blank are as fol- 
lows: Location, facing point switch or train order 
signal, siding derail, condition of point when closed, 
cranks, switch stand, pipe line, pipe carriers, ties and 
rail braces, connections at switch pole and castings, 
wire line, levers, glass and lamps, and remarks. 

Form No, 2852 is for the inspector's report on power 
The 


blank are as follows: 


interlocking. column headings on this report 
Switch number, derail number, 
signal number, pole charges, motor, machine, switch 
and derail points, detector bars, wiring, batteries, tie 
and rail braces, relays and magnets, up and down 
rods, pole and castings, glass and lamps, circuit break- 
ers and remarks. At the bottom of blank, there are 
lines crosswise of blank for information relative to 
tower, power house, machine and locking slots, an- 
nunciator, electric locks and motor. 

Form No. 2851 is for the inspector’s report on me- 


chanical interlocking. The column headings are as 
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follows: Switch number, derail number, signal num- 
ber, S. & L. movement, cranks, compensators, lead 
outs, pipe line, ties and rail braces, detector bars, bolt 
locks, switch and derail points, wire line, pole and 
blade and castings, up and down rods, glass and lamps, 
At the bottom 


ot blank are lines crosswise of blank for information 


bonding and insulating and remarks. 


relative to tower, lamp and oil house, machine and 
locking, slots, annunciators and repeators and elec- 
tric locks. 


Timber Supply 


HE need of National forests has become more 


prominent in recent years and this is empha- 
sized by the agitation of forestry experts who realize 
fully the approaching conditions in our timber sup- 
ply. The following table is taken from a bulletin of 
the Forest Service by Mr. Treadwell Cleveland, Jr., 
in which he describes the conditions of forestry in 
Kuropean countries and points out the lessons which 
they should teach us. 



























Total net | ! 
revenue | Expendi-| Net reve 
Country. from Gov- | ture per) nue per 
ernment acre. acre. 
forests. | 
ee | | hve! ae 
Saxony-...... i 2,299,000 3.00 5.30 
Baden---- 829,162 3.58 | 4.42 
a 744,209 1.2 4.29 
Switzerland 237,663 | 1,32 2.55 
Prussia... 7,054,144) 1,58 2.50 
Bavaria- 5,128,348 | 1.99 2.22 
| |S RRR REE OR RES a: 4,737,250! 195 1.75 
TRE oscerdncnaccenceseonecnenswamcnsmens | ‘3 
Hungary --.--------------------------2----------s-en-en--neeseennnnwnfoeneceeseans | 84 32 
Austria_---- 5,313,000 | 56 -21 
Roumania ae .18 
pain. ecaserenal ecenqnes li 
Sweden. 1,677,672 | o .09 
ssia_.. > ooo | po ‘ —_ 
12, ! 7 -0001 
United States..-..--..--.---------- ~11906-7_ 128,000 | 0098 i 
* Deficit. 


In the first place the table shows that forestry pays 
and that it 
made in the management. 
propriated very little and therefore the returns have 


pays best where large expenditures are 
The United States has ap- 


been small. 















































Country. Imports. 
Tons 
Great Britain and Ire- 
land. -| 9,290,000 |. 
Germany 4,600,000 - 0 , 
France 1,230,000 | = 5,000 |. ices 
Belgium 1,020,000 | West India, Mexico, 
Denmark 470,000 | Honduras, ete....-.---|-—-—-----.. 13,000 
| ee ea 420,000 |. --|| West Coast of Africa____|__.-----.- 28,000 
South America. tars 330,000 . --| [Ee Bae 55,000 
Spai ; 210,000 |. R i Sen 60 ,000 
200,000 |. United States. 1,020,000 
180,000 Norway a 1,040,000 
170,000 |. Dominion of Canada 
160,000 - and Newf dland 2,144,000 
s 150,000 || Austria-Hungary--~---.- |---------—- 3,670,000 
a 60,000 |_ a {Sie ee -| 4,460,000 
Natal..... 50,000 | || Russia, with Pinland- -- 5,900,000 
Bulgaria 50,000 | 
ina 50,000 | Tetel. 1.25. 18,725,000 | 18,390,000 
———————— 35,000 . | 





¢ From tables in Schlich’s Manual of Forestry, vol. 1, 3d edition. 


The second table shows the net wood imports aad 
wood exports of forest countries, giving the average 
data calculated from returns of five vears. 

It is needless to say that the forest resources of the 
exporting countries are in many cases gradually dimin- 
ishing. The United States is consuming three to four 
times the wood which its forests produce and is neve-- 
theless giving less attention to National Forest pre- 
serves at the present time. 








and reinforced concrete culverts have 


ONCRETE 
been used extensively in the past few years in rail- 
road track construction and on this account an investiga- 
tion of the action of pipe under various conditions of 
loading was conducted by Prof. Talbot of the Univer- 
The chief tests were made by the [tn- 


sity of Illinois. 


gineering Equipment Station, being published in Bulle- 


tin No. 22. 

The section of the bulletin relating to Resisting Mo- 
ment and Calculation of Stresses and also the section on 
General Comparison of Results are given as follows: 

RESISTING MOMENT AND CALCULATION OF STRESSES. 

For a ring whose thickness is small in comparison with 
the diameter the difference in the length of the inner 
fiber and outer fiber is small and the expression for the 
resisting moment given for ordinary straight beams may 
be applied with a close degree of approximation. In the 
following formulas the length of the ring (width of 
beam) will be considered unity. Call ¢ the thickness of 
the ring. 

For the rectangular section of the ring the resisting 
moment will be 1/6 ff where f is the unit-stress at the 
remotest fiber. In those sections where there is no thrust, 
the maximum stress (stress at the remotest fiber) may 
be found by equating the expression for the resisting 
moment and the expression for bending moment, and 
substituting the numerical values at the section consid- 
ered. Ifa thrust exists at the given section, this thrust 
may be considered to be uniformly distributed over the 
section and the stress will be equal to the sum or differ- 
ence of the resisting moment stress and the thrust stress. 

For a concentrated load at the crown (Fig. 1) the 





(a) 


tb) 


1-—kING UNDER CONCENTRATED LOAD. 


(¢) 


FIG, 


stress at B, since there is here no thrust, may be deter- 
mined from the formula 

vo ee et i) er er 
where Q is the concentrated load applied at the crown 
The maximum 





and d is the mean diameter of the ring. 
tensile stress and the maximum compressive stress. at 
this section will be equal. .\s this is the section of great- 
est bending moment and as the tensile strength usually 
governs the strength of the rings under consideration, 
this equation is the one to be used in tests with a con- 
centrated load. 

At A the same form of expression may be used for 
the resisting moment, but this must be combined with 
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the stress due to the vertical thrust, Q. 
tl 


this thrust to be uniformly distributed, 
remotest fibers will be 





QO Ma Q _ 0.091 Od 
pS or oes == — + ————_.,....(2) 
t{— 176f t 1/68 
The — sign will be used for the outer fiber and the + 
sign for the inner fiber. 
At any point C (Fig. 1 (c) ) the stress at the remot- 
est fiber may be shown to be 
O cos ? M 
jf == 46 ss (eal ata aor act a RRR Pe Te RP (3) 
t 1/6t 
‘a 
” 





i. 2R—RING UNDER DISTRIBUTED VERTICAL LOAD. 


or a uniformly distributed horizontal load the stress 
at the crown B will be, calling Il’ the total distributed 
load on a ring of unit length and d the mean diameter 
of the ring, 


Mr IVd 
PSS OY 6 oni cnn (+4) 
1/6 ¢ 1/6 ¢t 
and at A 
I Ma I I'd 
=%— + ——— = 4 — — K— i) 
a 1/6 ¢t t t 
and at any point C 
awrcos ? M 
f = —————_ + PO ALUN a beh ew ae ee es (6) 
t LJOE 


l‘or rings in which tensile stresses control, the weak- 
est section is at the crown, and equation (4) may be 
used. : 

lor a distributed vertical and horizontal load ( Fig. 3) 
there will be a thrust at both A and B. The stresses at 
the crown B will then be given by the following equa- 
tion, calling g the ratio of the horizontal intensity of the 
load to the vertical intensity. 
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quir 1/16 I'd 
| ls nie (7) 
i =: if ef 
and at A the extremity of the horizontal diameter 
wr 1/16 Vd 
j=-—c ee ee Ne ane ae ae (dS) 
t 1/ G¢ 
At any point C (lig. 1) the expression for the stresses 


may be written 
wrcos # 


gur sin ? M 


Se 


t t LOF 

These formulas are directly applicable to homogeneous 
elastic rings in which the modulus of elasticity of the 
material remains constant. These conditions are not 
strictly true for rings made of cast iron or of concrete or 
reinforced concrete. However, they may be applied 
without any great error to cast-iron rings and plain con- 
crete rings at the breaking loads, if the modulus of rup- 
ture of the materials obtained under the same condition 
of thickness and loading be substituted for the maximum 
tensile stress f. 

For a ring made of reinforced concrete the conditions 
differ somewhat from the foregoing. For ordinary cases 
it will not be far from the truth to equate the bending 


moment determined as above and the resisting moment 
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of the reinforced concrete section. As the amount of 
reinforcement is usually lower than that in which the 
circular beam would fail by compression in the concrete, 
we may, without material error, take for the resisting 
moment of the reinforced concrete section the value .87 
Aft. where t is the distance from the compression face to 
the center of the steel reinforcement, 4 is the area of the 
cross-section of the reinforcement for a unit of length of 
ting, and f is the tensile unit-stress in the steel due to 
the bending movement. To equate the bending moment 
determined as before to this resisting moment is not ex- 
actly correct, since among other reasons the neutral axis 
does not come at the center of the thickness of the ring 
(which is the point about which the bending moments 
were taken), and since the elastic curve is not the same 
a in a ring of homogeneous material, and hence the 
distribution and amounts of the bending moments will 
not he exactly the same. However, the use of the bend- 
ing moments determined for homogeneous rings is the 
nearest approximation we have, and is not seriously in 
A. (Fig. 


9\ . . . . 
‘!, the tension in the steel determined as above will be 


ttror. At sections where thrust occurs, as at 


reduced by the resisting compressive stresses there set 
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up. The amount of the tension in the steel at the point 
al may be calculated by the formula 
AnT 
PP sk Fl es ree 5 ks o's ce eennnis Bake (10) 
t(1+up) 


which is applicable for both concentrated and distributed 
loads. In this formula / is the tensile stress in the steel 
due to the bending moment (as calculated by equating .87 
Aft to the bending moment at the section considered), p 
is the ratio of the area of reinforcement for a unit length 
of beam or ring to the distance between the center’ of 
the steel and the compression face of the concrete, T is 
the thrust or pressure against the face of the section, and 
nis the ratio of the moduli of elasticity of steel and con- 
crete, which, for purposes of this calculation, may be 
taken as 15. At the extremity of the horizontal diame- 
ter the thrust is 4% II”. At the crown it is zero for ver- 
tical loading, and for both concentrated and distributed 
load the greatest tensile stress is found at this section. 


GENERAL COMPARISON OF RESULTS. 

Comparison 0; Methods of Loading. —The tests under 
concentrated load for both the cast-iron rings and the re- 
inforced concrete ring gave results which are consistent 
with analysis, both as to strength of the rings and as to 
the nature of the deflection curves and the amount of the 
deflection. The cast-iron rings broke suddenly, but the 
reinforced concrete rings maintained the maximum load 
until the deflections had increased materially. It is evi- 
dent that the reinforced concrete structure may be de- 
flected much beyond the amount which is produced by 
the critical load before final failure results. 

In the discussion of the tests under distributed load for 
both the cast-iron pipe and the reinforced concrete pipe, 
it was noted that the determination of the resistance of 
the 
the 
amount of lateral pressure which may be developed. It 


the pipe to distributed load is much complicated by 
uncertainty in the distribution of the load and in 


is worth while, however, to make a discussion of the ob- 
servations and calculations to see what conclusions may 
be drawn. In Table 10 already referred to are given 
values of the bending moment and resisting moment de- 
veloped in the cast-iron pipe, and in Table 16 values of 
As has 
already been noted, the expression used for the bending 


these moments for the reinforced concrete pipe. 


moment, 1/16 Hd, is based upon the assumption that 
the load is uniformly distributed over the horizontal sec- 
tion both longitudinally and transversely, and also that 
there is no lateral restraining pressure. The value of the 
resisting moment in Table 10 is based upon the modulus 
of rupture determined from the tests of the cast-iron 
rings under concentrated load. The value of the resist- 
ing moment of the reinforced concrete pipe in Table 16 
is based upon the ordinary formula for strength of a re- 
inforced concrete beam at the yield point of the rein- 
forcement and does not consider that failure by diagonal 
shear er other cause may occur earlier. 

Under the above assumptions the ratio of the resisting 
moment to the bending moment developed, as given in 
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the above table, should be unity. If a lateral pressure 
acts, the ratio should be less than unity and its value 
would correspond to the 1— gq of equation. 

Mp = — Ma = 1/16 (1-q) Wd 

If the lateral pressure is 25% of the vertical pressure, 
both being assumed to be uniformly distributed, the ratio 
would be 0.75. If, however, the load is not uniformly 
distributed over the horizontal section the effect would 
be to give a larger ratio in the calculations made than 
would be found if the actual distribution of the load were 
known and used. The effect of the bell itself may pos- 
sibly make the resisting moment of the pipe smaller than 
is assumed in the tables. 

The average value of the ratio in the table for the 
cast-iron pipe is somewhat less than unity. It has been 
suggested that. the higher values of this ratio may be 
due to uneven bending and distribution of the load and 
this is borne out by some of the observations of the test. 
The lower values of the ratio indicate the presence of 
considerable lateral pressure, and the effect of no lateral 
pressure upon deflections was quite apparent in the test 
of cast-iron pipe No. 990, and in the reinforced concrete 
ring No. 923, 


kept loosened. 


where the horizontal restraining rods were 


Evidently there is more or less variation in the con- 
ditions of the test and probably also in the resisting 
strength of the pipe. 
and pipe the selection of the critical load given in Table 
16 is dependent somewhat upon judgment, but the values 


In the reinforced concrete rings 


have been compared with the conditions in the concen- 
trated load tests, and changes which may be made by dif- 
ferent individuals would not affect the results materially. 
The value of the ratio of the two moments is seen to be 
quite similar to those given in the table for the cast-iron 
pipe, and its average is under unity. Evidently the con- 
ditions ‘relating to the distribution of load and the effect 
of the lateral pressure are similar to those found in the 
test of cast-iron pipe. lor high percentages of reinforce- 
ment or with steel of a high elastic limit, like drawn wire, 
the pipe is likely to fail by other forms of failure than 
through the steel being stressed beyond its vield point. 

In the reinforced concrete pipe beyond the so-called 
critical load the action of the structure, as has already 
been stated, is quite different and the final failure is 
through crushing of the concrete. It would seem that 
this strength is available m an emergency, though the 
condition of the concrete in reference to cracks and de- 
fects may be such as to affect the durability of the 
structure. 

Measure of Strength of Pipe-—lrom these tests it 
seems evident that the lateral restraint is considerable 
and that the pressure exerted at the sides aids consider- 
ably in holding the pipe from large deflections and thus 
strengthens it materially, but at the same time the ap- 
parent effect of this is largely counteracted by the lack 
of uniformity in the distribution of — the load and the 
lateral pressure, which results in making the bending 
moment of the vertical load larger than the assumed 


moment. .\Any reduction in the ratio 1— gq below unity 
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FIG. 5—ACTION OF UNREINFORCED PIPE UNDER DISTRIBUTED LOAD, 
which may be found in the tests may be considered to 
be merely an added safeguard. It will probably be best 
then to use 1/16 I!d for the bending moment coming 
upon such a pipe when the bedding and later filling are 
well done, considering any reduction in the ratio of mo- 
ments here discussed only as a margin of safety. In case 
of careless or indifferent bedding or filling the lack of 
uniformity of distribution of pressure transversely and 
longitudinally will require that a higher bending moment 
than 1/16 Id be used. 

The strength of cast-iron pipe may be calculated by 
using, in the expression for resisting moment, a value of 
the modolus of rupture, say 25% 
of rupture obtained by breaking small beam test. speci- 


less than the modolus 
mens of the same metal. The effect of the presence of 
the bell is somewhat uncertain but it 1s quite probable 
that greater strength could be obtained by distributing 
the metal of the bell throughout the barrel of the pipe 
It seems probable, too, that as ordinarily laid in the em- 
bankment the stiffness of the bell will interfere with the 
distribution of pressure over the bed and thus reduce the 
strength of the culvert. It should be noted, too, that it 
is probable that the quality of the cast-iron pipe tested 
was better than the ordinary run of cast-iron culvert 
In the tests the cast-iron pipe 
failed at the maximum the 
dropped off suddenly, indicating that there would be a 


pipe used by railroads. 
load and load sustained 
complete collapse under a dead load. 

The critical strength of reinforced concrete culvert 
pipe where the reinforcement does not exceed, say 0.35 
of 1% and is of medium steel may be measured by the 
the 


rey od concrete. 


ordinary beat 
The 


and stripping of the 


resisting moment calculated — by 


formula. This, of course, is with 
resistance against diagonal tension 
concrete over the bars may be improved by flattening the 
are around the top and bottom and possibly by the use 
of stirrups at these points. The actual load which the 
reinforced concrete pipe will take above this critical loal 
The property which a reinforced 
a load near its maximum 


Is a great safeguard. 


conerete beam has of holding 















































we W ig My Ratio 

Load at nee ee oe -- 
No. iret Oracle Breaking Load Wa rie Mo 

Ib per Ib. per ae Pe toll 7 

Be in. ft. 16 6 M 

in it. lin. ft i } 

Pipes 
990 26 700 37 5v0 115 000 85 600 0.74 
991 22 600 26 400 $1 000 102 000 1.26 
992 16 300 22 600 69 000 92 300 1.34 
993 54 600 54 600 169 000 102 000 0.60 
904 47 300 49 300 152 000 134 000 0.88 
995 19 300 22 200 52 000 57 800 1.1 
906 37 300 37 400 87 000 110 000 1.26 
997 24 200 27 300 63 000 38 200 0.61 
998 29 300 37 200 86 000 93 400 1.08 
Rings 
2 ae 
992A 22 150 22 150 68 000 92 500 1.36 
WBA 29 250 29 250 90 000 104 000 1.16 
TABLE LO—CAST IRON PIPE AND RINGS—DISTRIBUTED LOAD. 
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Load at Resisting Mginane 
First Crack | Moment , lay ar eee 

No. Ib. per i Wd | Ratio Ib. per Remarks 

lin. ft. *x fol lin, ft. 
903 3 550 17 640 12 000 | 0.68 30 500 Load still going 

up. Test discon- 

906 4. 800 17 640 16 200 | 0.92 44 000 tinued. 
4 2 000 12 250 6 630 | 0.54 40 000 Pipes from Jack- 
986 son, Michigan. 




















* Assuine f = 245. 


TABLE 16—CONCRETE RINGS AND PIPE, DISTRIBUTED LOAD. 


load through a considerable deflection may be of great 
value in case the earth at the sides yields and the pipe 
must follow it to get the benefit of side restraint. 

Loads and Failures.—The distributed load tests herein 
described were made with the filling of sand carefully 
placed and packed. It is evident that the condition of 
the bedding and filling and also the nature of the mate- 
rials used in filling over the pipe will have a great influ- 
ence upon the amount of the load and upon its distribu- 
tion. The experience in the breaking of vitrified pipe 
sewers is analogous. Many cases of breakage of lines of 
pipe sewer have been reported in diameters from 18 in. 
upward. These instances have occurred in rock and 
day more generally, though such failures are found in 
sand and quick-sand. The load which will come upon 
such sewer pipe from the trenches will vary with the 
manner of filling and the nature of the soil, as has already 
heen suggested. Failures of cast-iron pipe under high 


embankments have been reported, In some of these 
cases the loose rock which was used for filling produced 
high loads. The effect of the manner of filling and of 
the nature of the material and the cause and prevention 
of such breakages would make a long paver by them- 
‘elves. Tt is hoped, however, that the publication of this 
paper will bring to light instances of the failure of cul- 
vert pipe and sufficient data to throw light unon the 
loads which were produced by the embankment. Tf engi- 
neers will report the circumstances attending such fail- 
ures, the height of the embankment. the conditions of 
the bedding, the nature of filling, the nature of the mate- 
tials placed in the filling, and the time which had elapsed 
after construction, the information will be very helpful 
in planning new structures, particularly where new types 
of construction like concrete and reinforced concrete are 
tobe used. Such data will add much to the information 
given in this paper. 

the discussions it 
would seem evident that among the facts brought out 


Summary.—From the tests and 


are the following: 


a concentrated 
lad at a calculated modulus of rupture 25% 


1. The cast-iron rings broke under 
less than 
the modolus obtained from rectangular test pieces cut 
fom the rings. The average value of the modulus of 


lupture for the ring tests was 27,000 Ibs. per sq. in., and 
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it should be noted that this value was obtained with an 
excellent quality of iron. 


2. The cast-iron pipe loaded in sand broke suddenly 


at one end or the other, finally breaking through the 
entire length of the pipe. Upon failure the load dropped 
materially and there was little further strength to the 
structure. The stiffness of the bell affected the deflec- 


tions and acted to prevent a uniform distribution of 


stress throughout the length of the barrel. The pres- 
ence of the bell adds to the difficulties of securing a uni- 
form distribution of the load, and detracts from the 


strength of the pipe. 

3. The plain concrete rings broke under slight de- 
flections at loads which agreed well with the calculated 
strength, both under concentrated load and distributed 
load. In the testing box under the restraining lateral 
pressure these rings held high loads after the segments 
had been deflected considerably from their original po- 
sition, finally breaking by crushing of the concrete under 
conditions shown in Fig. 5. 


t. The reinforced concrete rings in the concentrated 
load tests held their maximum loads or about their maxi- 
mum loads through a considerable deflection, thus show- 
ing a quality which is of value when changes in earth 
conditions permit a gradual yielding of the surrounding 
earth. The calculated restraining moment agrees fairly 
well with the calculated bending moment. * 


5. The reinforced concrete rings and pipes tested 
under distributed load made a satisfactory showing. The 
so-called critical failure may occur by either tension fail- 
ure in the steel or a diagonal tension failure (ordinarily 
A flattened are 
for the reinforcement where it approaches the inner face 


called shearing failures) in the concrete. 


Be- 
yond the critical load the reinforcement is of service in 


is of assistance and stirrups may be of some value. 


distributing the cracks and in holding the concrete to- 
gether. Final failure is by crushing of the concrete in 
much the same way as was obtained with the plain con- 
crete rings. The additional strength beyond the critical 
load may be taken into consideration in selecting the fac- 
tor of safety or working strength. 

6. The restraint of the sand in the tests is very im- 
portant, and the effect is to reduce the bending moment 
developed by a given vertical load, or, as it would be 
commonly stated, to add strength to the pipe. The de- 
gree of permanency of this side restraint is uncertain. 
It seems evident in these tests that the distribution of the 
pressure, both horizontal and vertical, was not uniform, 
and that with the usual method of placing a pipe in an 
embankment, and especially when other materials than 
sand are used, the distribution would be even less uni- 
form than here found. In view of this it will be well in 
making calculations and designs to use the formula 1/16 
Id for the bending moment, thus considering that the 
side of restraint is offset by the uneven distribution of 
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the load, any surplus from this being considered merely 
an additional margin of safety. For pipes poorly bedded 
and filled a larger bending moment than 1/16 II’d should 
be used. 

7. The method of bedding and laying pipes and the 
nature of the bed and the surrounding earth have a great 
effect upon the bending moment developed and upon the 
resistance of the pipe to failure. If the method of laying 
or the hardness of the soil below, or the condition of the 
settlement of the pipe is such that the pipe is supported 
only or mainly along an element of the cylinder at the 
bottom the bending moment developed will be greatly 
increased over that of a uniformly distributed support. 
If the greatest supported pressure comes at points well 
to the side of this bottom element, as may be obtained by 
careful bedding, the bending moment is reduced. It is 
also plain that the bell should be left free from pressure 
at the bottom. 
detracts from the strength 


It is possible that the presence of the bell 
of the pipe. Any action in 
filling which increases the lateral restraint against the 
pipe will add to the security of the structure. 


Released Rates 


HE Interstate Commerce Commission reporte-l at 


a recent meeting on the matter of released rates. 
After a careful consideration of the legal problems in- 
volved the following conclusions were reached by the 
Commission : 

I. If a rate is conditioned upon the shipper’s as- 
suming the risk of loss due to causes beyond the cai- 
rier’s control, the condition is valid. 

II. If a rate is conditioned upon the shipper’s as- 
suming the entire risk of loss, the condition is void 4s 
against loss due to the carrier's negligence or ofner 
misconduct. 

Ill. If a rate is conditioned upon the shipper’s 
agreeing that the carrier’s liability shall not exceed a 
certain specified value— 

(a) The 
through causes beyond the carrier’s control. 

(b) 


to the carrier's negligence, if the shipper has himself 


stipulation is valid when loss occurs 


The stipulation is valid, even when loss is due 


declared the value, expressly or by implication, the 
carrier accepting the same in good faith as the real 
value, and the rate of freight being fixed in accordance 
therewith. 

(c) The stipulation is void as against loss due io 
the carrier’s negligence or other misconduct if the spe- 
cified amount does not purport to be an agreed valua- 
tion, but has been fixed arbitrarily by the carrier with- 
out reference to the real value. 

(d) 


the carrier’s negligence or 


The stipulation is void as against loss due to 
other if the 


specified amount, while purporting to be an agreed 


misconduct 


valuation, is in fact purely fictitious and represents an 
attempt to limit the carrier’s liability to an arbitrary 


amount. 
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In the above it is plainly indicated that the carrier 
is liable for any loss due to the carrier's negligence or 
other misconduct, but that agreements concerning 
causes beyond the carrier’s control are valid. The 
stipulations as to the value of goods are dependent 


upon the conditions of acceptance, 





Play between Rail and Fishplate 
METHOD of preventing play between rail ani 
fishplate is indicated in an article by Leon Edel. 

stein in the Bulletin of the International Railway Con. 
egress Association. Extracts from the article are a 
follows: 

Experience has shown that the fishplates and the 
ends of the rail-heads become affected and worn at 
the rail-joints, in course of time, by the effect of the 
vertical pressure which the wheel exercises first on 
the one and then on the other rail-head end. 

Wear is shown more especially at the upper surface 
of the fishplate, in the middle, and at the lower sur- 
faces of contact of the rail ends, so that play results at 


these points; the actual rail ends become depressed 
and the joint loses its original stiffness (Fig. J), 


Owing to the fact that the rail ends have lost their 
support, the rolling stock suffers severe shocks at the 
fishjoints, which are not only uncomfortable to the 
passengers but also accelerate the wearing of the rails 
and fishplates. Rails and fishplates become useless in 
a comparatively short time and have to be replaced. 

Trials made on several experimental sections have 
proved the new steel packing pieces with inserted 
strips (Austrian patent No. 27798 of 1907, Edelstein’ 
system) of steel satisfy all requirements. The packing 
piece consists of a piece of sheet steel, which has tts 
edge folded over so as to form a narrow channel into 
which steel strips of different length are inserted. This 
makes it possible to give the packing the shape re 
quired in order to fill as uniformly as_ possible the 
spaces produced by wear and to make the rail joint 
stiff. 

The packing 
(0.04 in.) thick, 
ing over, so as to hold the inserted strips b and c, which 


is made of sheet steel 1 millimetre 


The upper part a (Fig. 2) is for fold: 


are also 1 millimetre (0.04 in.) thick. 








FIG, L—PLAY BETWEEN RAIL AND FISHPLATE, 
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SHOWING NEW STEEL PACKING, 


FIG, 2 


The strips 6 and ¢ are shorter than the whole pack- 
ing and are also unequal in length. Similarly, the 
folded over portion is longer than the longer inserted 
strip and shorter than the whole packing, so that the 
packing when completed tapers from the middle to 
the ends, being thickest at the middle where there is 
most wear. The 
strips is bent at an obtuse angle so as to fit the under- 
side of the rail-head. The packing has riveted on to 
it, at the middle, a 1 millimetre (0.04 in.) thick strip 
of iron d, forming a support which makes it easy to 
place the packing in the correct position when intro- 
ducing it between the fishplate and the rail. The sup- 
port is riveted on, for convenience of manufacture, 
saving material; it must not be wider or thicker, or 
dse it would produce resistance, on sections which 
creep, which would be very injurious to the packing. 
By taking inserted strips of varying number and vary- 
ing thickness (1 to 2 millimetres [0.04 to 0.08 in.], the 
curvature or taper of the packing can be adapted to 


channel containing the inserted 


the requirements of practice, to the wear observed. 
As already observed, the way the packing is folded 
retains the strips and makes it impossible for them to 
be forced out; consequently, the chief condition of a 
suitable packing is satisfied. If a rail-joint which has 
become defective through wear is to be made good 
again, the fishplate is taken off, a packing piece cor- 
responding to the wear is put into place and the fish- 
plate immediately secured again. [Experience has 
shown that a thickness of 3 to 4 millimetres (0.12 to 
116 in.) is most suitable for such packing pieces. 





The Pan-American Railway may be extended to con- 
tect the United States and Panama. 
tends frem San Jeronimo on the Tehuantepec Railway 
‘0 Tapachula in Chiapas. Mr. J. M. Neeland, vice-presi- 
lent and general manager, is quoted as saying that 
vork would be continued actively until connection is 
nade with the Guatemala railway. 


The road now ex- 
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The New Orleans Passenger Terminal 
HIE new passenger station of the New Orleans 
Terminal Company is located on the northeast 
side of Canal street, occupying the right-of-way of the 
old street car line and taking up a width of 82 ft. at 
the center of the old Basin avenue and leaving an open 
street on each side 45 ft. in width. Facing as it does 
m Canal street, directly opposite the prolongation of 
Basin avenue, the station fronts om an open area of un- 
usual size and is, therefore, especially well located as 
regards suitable setting. 
The head house, or station building proper, is 82 it. 
in width and 230 ft. in depth. archi- 


The style of 


tecture is a sober treatment of the modern French. 
Recognizing the fact that a railroad station is intended 
to handle large crowds of people, the aim of the de- 
sign is to convey the impression of openness and to 
this end the main-front is treated with a single arch- 
way flanked by a treatment of coupled columns and 
crowned by a high attic carrying an inscription. 

The main entrance archway is about 30 ft. in width 
and 40 ft. in height. This archway opens directly into 
the waiting room which is a room 80 ft. long and 40 
ft. wide and is 52 ft. high to the soffit of the central 
dome. The waiting room also opens out to the right 
and left directly to the two side streets through other 
archways about 30 ft. high. The main motive of the 
building is, therefore, that of a large vestibule which 
can be freely entered on all sides, the side entrances 
being provided with Marquise for the convenience of 
passengers arriving at the station in carriages or 
motor Cars. 

The main waiting room extends onward toward the 
tracks through a lobby 28 ft. wide and 130 ft. tong. 
Around this waiting room and its extension—-the 
lobby—are grouped the usual services consisting of 
ticket office, telegraph office, flower stand, news stand, 
large waiting room for women with retiring room, 
smoking room for men, 
room. 


baggage room and lunch 
The colored waiting room is located on the 
side street with a separate entrance. 

The scheme of treatment of the waiting room is a 
masonry effect consisting of marble up to a height of 
12 ft. from the floor, the remainder being done in ce- 
ment in imitation of stone of a light color to go with 
the marble. 

The four tracks of the passenger terminal stop 
against a concourse 80 ft. long and 35 ft. wide which 
is provided with independent exits at both ends so 
that the passengers arriving on trains can make their 
way immediately to the street through either entrance 
without conflicting with the current of passengers 
about to take trains. 

As regards materials, the exterior lower portion of 
the main building next Canal street is granite and 
the upper portion Bedford stone. The remainder of 
the building is a combination of brick and stone, the 
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brick being a special gray brick selected to match the 
Bedford stone. 

The basement is provided with the usual heating 
plant and the second story contains complete suites of 
ffices, each with outside light and all being arranged 
around the central corridor facing inside light court. 

There will be no large train shed. For a nuniber of 
years the idea has been gaining ground among’ rail- 
road men that the large train shed does not justify its 
very high cost. Once built, the cost of maintenance 
is so large as to make it practically impossible to keep 
it clean and well lighted. Owing to the large expan- 
sion and contraction it is also difficult to keep rain- 
tight with the result that there is constant leaking of 
water, dirt and grease. In the very large sheds, one 
sometimes sees almost an interior rain storm due to 
condensation, when the weather is perfectly clear out- 
side. .\s in the case of the Washington Terminal 
where the climate is mild, the low shelter shed seems 
to present the most satisfactory arrangement and has 
been adopted. The shed is of the French type with 
roofs sloping upward from the central gutter. 

In the New Orleans shed a great deal of thought 
has been given to studying out a satisfactory way of 
handling the down-spout so that the whole will pre- 
sent a neat and clean appearance, the down-spout in 
this case being carried through the center of the cast 
iron column carrying the shed. This cast iron column 
is provided with an lonic cap in sympathy with the 
architectural treatment of the rest of the building. 
The length of the train sheds is 720 ft. and in order 
to obstruct the platform as little as possible the train 
shed columns are spaced 30 ft. from center to center. 

The building stands on a pile foundation such as is 
used for most of the buildings in New Orleans, which 
was worked out with a special object of adaptation to 
the old drainage canal which runs beneath the center 
of the building. 

The frame work in the large main waiting room in 
the Canal street end is of steel carrying stone and con- 





IN CLOSED POSITION. 


DERAIL FOR TURNTABLE 
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crete roofs and dome. The remainder of the building 
is of masonry construction, 

The cost of the building and train sheds, exclusive 
of all track work and interlocking is about $250,000, 
The plans were worked up under the direction of 
Captain Hinckley, chief engineer, I*risco System, and 
the construction carried out under his direction. The 
architects are D. H. Burnham & Co., of Chicago, and 
the contractor, James Stewart & Co., of St. Louis and 
New York. 


The station was 


traffic about June 1, 1908. 


opened for passenger 


Derail for Turntable 


N the accompanying illustrations a derail is shown 

both in the open and closed positions. The device 
consists of a split switch point at a distance of 30 to 
75 ft. from the turntable, the distance depending on 
conditions. The point is operated by the solid con- 
necting rod in the center of track back to the tur 
table. 

The point is held open by a heavy coil spring and 
is closed by the turntable itself when the roller con- 
tact on the turntable strikes the bearing in center of 
track with the The switel 
point is then forced against the stock rail. As the table 
moves out of line of the track, the switch point opens 


connected switeh point. 


This device is known as the Ogle Turntable De 


railer. It makes it impossible for an engine or car 








POSITION 


DERAIL FOR TURNTABLE IN OPEN 


be run into the turntable pit as it is a positive deta 
until the turntable is lined up for the track when tht 
When the table « 


moved out of line even slightly, the derail 1s ope? 


derail is automatically closed. 


making every track leading to the turntable inoper 
tive. This derail prevents the running of engine 
cars into the turntable pit, which might tie up evef! 


engine in the roundhouse for a long time. 
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Combined Jack and Truck 

He combined jack and truck consists of a pair of 
rollers, a platform secured between the rollers 
and a jack mounted on the platform. It is simple. 
strong and durable in construction and at the same 
time light in weight. 

In removing and replacing car wheels the device 
may be used in any position. It is usually placed, 
however, in a pit under the car. 

3v jacking up the car sufficiently, the weight is re- 
moved from the car truck and the wheels may be 
under the truck 
are placed at the end of arch bars, and when the wheels 


taken from car. The jack and 


are rolled out they come directly over the jack in the 


truck. .\ plank is placed under the truck. 











COMBINED JACK 


AND TRUCK. 


When the wheels are jacked up, they can be turned 
many position to facilitate removal and replacement and 
pulled out from under the car. 

The best evidence of the advantage of this device is 
the fact that a roundhouse foreman borrowed the jack 
and truck from the repair gang in order to replace the 
inside wheels under a tender. The device was invented 


and patented by Oscar IF. Sandberg, Willmar, Minn. 


Cab Signals in Germany 

HE over-running of signals at danger in Germany, 

particularly in foggy weather, has brought for- 
ward the question, as in the United Kingdom, of trans- 
dut 
while the British schemes in general aim at the repro- 
duction in miniature on the cab of the actual position of 
the semaphores arranged along the railway ahead, it 
would appear that the Teutonic idea is merely to show 
0 the driver, by means of an apparatus in front of him, 
that he must expect to reach a signal in less than a dis- 
tance of 100 meters in advance, and that he should, 
therefore, take precautions to proceed to the signal post 
or the definite instruction. The reason for the German 
ibstention from intimating to the driver on the cab 
he exact position of the signals is said to lie in the be- 
lef that if he had no signals to observe outside his cab 


mitting signals to the cab of the locomotive itself. 


he attention which he should devote to the track would 


nsiderably diminish. It is also held that the look-out 
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from the locomotive, which is unconditionally necessary 
for the safety of the train, would gradually be abandoned 
altogether, and observations would only be made of the 
indications given by the small apparatus on the locomo- 
tive. However this may be, the new signaling apparatus, 
which is coming into use on several railways, only aims 
at drawing the driver’s attention by a visual signal on 
the cab to the fact that a signal will be met in a very 
short space of time. The system consists in the installa- 
tion at a definite distance from each ordinary track signal 
of two parallel iron bars several meters in length, hav- 
ing a slight space between them and laid near the track. 
From the locomotive projects an arm which carries a 
brush formed of flexible copper wires, and the brush is 
led through the space between the bars while passing 
them. This operation completes an electric circuit on 
the cab and causes a bell to ring and a red disk to be 
substituted for a white one. The acoustic and visual 
signals remain in action until the driver, by pressing a 
button, disconnects the circuit. It is stated that the con- 
tact between the copper wire brush and the bars fixed 
near the track is entirely free from shock, the flexible 
arrangement having accomplished what was impossible 
with rigid contact pieces. It has, in fact, been found by 
experiments that no rigid contacts are able to withstand 
the impact, especially at high railway speeds.—Electrical 
Review (London. ) 


Railroads and Wood Preservation 

H.E recent action by the board of directors of the 

American Railway Engineering and Maintenance 
of Way Association in appointing a committtee of seven- 
teen to investigate and report upon the subject of wood 
preservation has shown that the practical railroad men 
of the country recognize the importance of taking steps 
to conserve the rapidly diminishing timber supply of the 
United States. 

Timber is one of the principal materials purchased by 
the railroads and its economical use is a subject of far- 
reaching importance. More than 100,000,000 cross ties 
are used annually by the different railroad companies, 
and their average life in this country is not more than 
six or seven years. [from a study of European methods, 
and the knowledge of wood preservation under con- 
ditions in this country, timber testing engineers say it 
is reasonably certain that an average life of from 15 to 


20 years may be secured by treating the tie with a good 


* preservative and the use of improved devices for the 


prevention of mechanical abrasion, thus to a large degree 
diminishing the drain upon the timber supply. 

While the quantity of timber used for ties is very 
great and the problem of a future supply is a serious one, 
yet this class of timber is not the only one which should 
receive consideration. .\ greater length of service from 
timber now used by railroads for bridges, trestles, piles, 


fences and transmission poles is greatly to be desired. 
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Prices on Track Materials, F. O. B. Chicago 


Soho $28.00 per gross ton 


Steel rail, 60 Ibs. and over 


Steel rail, 05 10:45 Wis....... 50 Fe55'es 28.00 per gross ton 


Secet Wail, BS WSs ices ceeds 29.00 per gross ton 


Steel rail, 16 Ibs... 30.00 per gross ton 


ee eS ee 31.00 per gross ton 
Ties: GROxSroale> Usterade s....-5 «soccer s eh oe t4e each 
Ties GRExS Oak 2d Srade..n.s se c5d savas dena bic each 


Angle bars, accompanying rail orders, 1908 delivery, 
1.50¢.; car lots, 1.69¢.; spikes, 1.80¢. to 1.90c¢., according 
to delivery ; track bolts, 2.20c, to 2.25¢., base, square nuts, 
and 2.35c. to 2.40c., base, hexagon nuts. The store prices 


on track supplies range from 0.15¢. to 0.20¢. above mill 


prices. Switch set per turn out, 60-Ib, rail, $85 to $90. 
OLD METAL. 

Old steel rails, rerolling 035.5668. 504 $14.25 to $14.75 

Old steel rails, less than 3 ft........... 12.50 to 13.00 

Qld iFO CAMS oss cbs ecw oes Sewage as 15.50 to 16.00 


SHEET STEEL. 

It is quoted for future delivery : 

Tank plate '!4-in. and heavier, wider than 614 and up 
to 100 ins. wide, inclusive, car lots, Chicago, 1.88c. to 
2 08c.: 3/16 in., 1.98c. to 2.18c.; Nos. 7 and 8 gauge, 
1.93c. to 2.13c.; No 9, 2.03c. to 2.23c. Flange quality. 
in widths up to 100 in., 1.88¢c. to 1.98¢., base for '4-in., 
and heavier, with the same advance for lighter weights ; 
sketch-plates, tank quality, L.88c. to 2.08¢; flange qual- 
Store prices on plates are as follows: Tank 
2.08c, to 


ity, 1.98c. 
plate, '4-in. and heavier, up to 
R.AUC..: 

up to 60 in, wide, 2.10¢. to 2.25¢.; 72 
2.40c.; No. 8 up to 60 ins. wide, 2.10¢ to 2.15¢ ; flange 


72° onpowade; 


from 72 to 96 ins. wide, 2.10c. to 2.20¢; 3 
2 S0C. to 


16 in. 
ins wide, 


and head quality, 0.25¢. 


extra. 
STRUCTURAL STEEL SHAPES, 
Store quotations are at 1.95c. to 2.00c., and mill prices 
are as follows: Beams and channels, 3 to 15 ins., inelu- 
sive, 1.78c.; angles, 3 to 6 ins., '4-in. and heavier, 1.78c.; 
larger than 6 ins. on one or both legs, 1.88¢.; beams, 
TBC. 


larger than 15 ins.. 1.88¢.; zees, 5 ins. and over, 1. 
tees, 3 ins. and over, 1.88c., in addition to the usual 
extras for cutting to extra lengths, punching, coping, 
bending and other shop work. 
CAST IRON PIPE, 

Quotations per net ton on water pipe, + ins., $27; 6 
to 12 ins., $26; over. 16 ins., $25; with $1 per ton extra 
for gas pipe. 

CEMENT. 

(sood grade Portland cement, car lots... .$1.65 per bbl.* 

*( Four sacks per bbl. credited 10¢ each when returned 


in good condition. ) 


SAND 
ee ANE CRE Tlic ces ccxan sh beenerie $0.75 per yd. 
TOCEDS SONG, CAT Bt 6 oes os oe ven we 1.15 per vd. 
CRUSHED STONE GRAVEL. 
Crushed limestone, car lot............400+5+ $1.05 per yd. 


Crushed gravel; caf lots... . iiss cscs caine 
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1.00 per yd. 


Bolivian Railways 
He railroad situation in Bolivia is described in a 
report to U. S$. Department of Commerce and 
Labor by Special .\gent Charles M. Pepper. His report 
is in part as follows: 
LINE FROM VIACHA TO ORURO. 

The line from Viacha to Oruro is 125 miles in length, 
The total cost of this Oruro-\iacha section, including 
rolling stock, shop equipments, terminal facilities, engi- 
neering, and office expenses, will be approximately 
$4,000,000, or $32,000 per mile. It is not to be assumed, 
however, that the proposed network of Bolivian railways 
can be built and equipped at an average of $32,000 per 
mile. The central plain across which the Oruro-Viacha 
line runs is far from presenting a billiard-table suriace. 
It is very broken, has some heavy grades, and requires a 
good deal of bridging and “viaducting” for protection 
against the rainy season. but it is of easy construction 
compared with the sections which are to be built in order 
to provide transportation facilities for the Potosi and 
other mineral districts, and its average cost per mile 
does not afford a safe basis of computation. 

THE POTOSI SECTION, 

Concerning the Potosi section there is an unsettled 
question. If the line is laid in conformity with the origi- 
nal plans, part of it will parallel the \ntofagasta-Oruro 
Railway between Myuni and Oruro, the distance between 
these two points being 195 miles. The Antofagasta line, 
whose total extension from the coast to its terminal point 
at Oruro is 575 miles, is, in proportion to its length, the 
most profitable railroad on the west South 
It is operated by an English company, though 


coast of 
.\merica. 


some shares are held in Chile. The Bolivian Government 


Soa 


guaranteed 5 per cent on $3,750,000, which was the capi- 


tal estimated to have been employed in building the 
Bolivion section of 300 miles, but the traffic has been so 
profitable that the payment of the guaranty never has 
been necessary. Notwithstanding the profits, the com- 
pany has done little for the development of Bolivia since 
it failed to exercise the rights claimed for building ex- 
tensions and to provide sufficient transportation facilities 
for the territory which it should have served. 

The pending question is whether the Bolivian Railway 
Company, which is the American syndicate, and the An- 
tofagasta company will come to some kind of a traffic 
arrangement for the operation of the Oruro Myuni sec 
tion of the Antofagasta line or whether the parallel road 
shall be built. One hindrance to an agreement is the 
gauge of the Antofagasta road, which is 21% feet, while 
that of the Bolivian railway is 3 feet 33 inches, or | 
meter. The merican capitalists would have preferred 
the standard gauge of | feet 842 inches, but the prefer- 
ence of the Bolivian Government and the lower initial 
cost caused the meter gauge to be adopted. There is 0 
probability, however, that the Americans will consent t 
take a step so far backward in railway construction as t 


incorporate a 2!2-foot gauge into any part of their sys 
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ten. The Antofagasta company, on its part, has a posi- 
tive objection to the transshipment at Myuni, which will 
be necessary if the gauge be changed. The shipments 
from the Huanchocho mines, near Myuni, which are in 
Bolivian territory, and from the Chilean nitrate fields, 
which lie convenient to the coast, would be continued 
over the very narrow gauge section, but the products of 
the Oruro mining district, which might be shipped out 
by the Antofagasta line, and the general merchandise 
imported would have to be transshipped at Myuni. 

It would be to the advantage of the Antofagasta com- 
pany if the Viacha-Oruro line were not built at all, since 
this will divert some traffic by way of Lake Titicaca and 
Mollendo and later by the more direct route of Arica, 
but since the London company has not been able to pre- 
vent the construction of this railway, and will not be able 
to hinder more than temporarily the construction of fur- 
ther lines, the practical question is how best to adopt 
itself to the circumstances. 
way Company and the Antofagasta company fail to come 


In case the Bolivian Rail- 


to an agreement an extreme measure suggested is that 
the Bolivian Government expropriate the Myuni-Oruro 
section of the Antofagasta line. 

London directors of South American corporations 
have not heretofore shown much disposition to accommo- 
date themselves to new developments, particularly where 
their properties are earning satisfactory dividends with- 
out outlay for betterments or changes in the gauge and 
new equipment. This may account for the doubts felt in 
Bolivia about an agreement being reached which will in- 
sure harmonious instead of 
railway construction. 


competing and combative 





American Railroad Ties in Honduras 


RAILROAD in Honduras which has just been 
opened to traffic as far as Ceiba, 35 miles, was built 
with creosoted pine ties from the United States. 

The increased value of wood thus preserved is now 
The life of a railroad 
tie may be greatly lengthened and sometimes more than 
doubled by preservative treatment. 


well recognized by railroad men. 


In a humid climate 
lke that of Honduras, a pine tie in its natural state 
would be quickly destroyed by fungus. 

Large railroads of the United States treat with pre- 
ervatives many, or all, of the new ties put in. One road 
said to treat 10,000 a day. The increasing difficulty of, 
procuring new ties, with the advancing prices, compels 
tailroads to make them last as long as possible. It has 
en estimated that the railroads of the United States 
lemand in a single year the ties growing on a forest strip 
me mile wide and three thousand miles long. 

It is worthy of note that while creosoted pine ties are 
king shipped from the United States to Honduras, hard- 
Woods are coming to the United States from that coun- 
ty. Americans are doing the shipping both ways. A 
Tact of 8,000 acres in Honduras has been secured by 
a American company which will cut the mahogany and 
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other valuable hardwoods and ship them to the United 
States. 





New Roof of Charing Cross Station 

The roof of the Charing Cross Station of the South 
Eastern & Chatham Railway, part of which collapsed 
about two vears ago, is being rebuilt entire on a new plan. 
The old roof had arched trusses of 166 ft. span, spaced 35 
ft. apart. The new roof is of the “ridge and furrow” type 
with spans less than 40 ft. The difficulties of inspection 
and painting were the chief reasons for changing from a 
The run 
transverse to the tracks, or from wall to wall, and the 


single clear-span to bay construction. bays 
trusses rest upon continuous lattice girders running from 
wall to wall. Each girder is supported intermediate of 
the walls by two steel columns. The distance between the 
west wall and the first column is 46 ft. 414 in., between 
the two columns 54 ft. 3'% in., and between the column 
and the east wall 63 ft. 4354 in. Practically the whole of 
the roof is glazed, the only exception being the jack roofs 
of the transverse bays. These are covered with uralite 
on close boarding. At first it was thought by some peo- 
ple that the temperature under this glass roof might 
experiments made dur- 


ventilation provided is 


prove excessive on a hot day, but 
ing last summer show that 
quite sufficient. 


the 


Personals 

C. H. Spencer has been appointed engineer of the 
Washington (D. C.) Terminal Company, with office at 
Washington, D. C., succeeding A. C. Shand. 

W. F. Purdy has been appointed Chief Engineer of the 
Wabash Pittsburgh Terminal, in charge of construction 
and maintenance, succeeding H. T. Douglas, Jr. 

R. A. Bainbridge, Assistant Division Engineer of the 
Canadian Pacific at Vancouver, B. C., has been appointed 
Division Engineer of the Esquimalt & Nanaimo, in 
charge of construction and maintenance, with headquar- 
ters at Victoria, B. C. 

Hans Holland, formerly Engineer of Maintenance of 
Way of the Houston & Texas Central, and more recently 
in private business, has been appointed Superintendent 
of Maintenance of Way of the San Antonio & Arkansas 
Pass, with headquarters at Yoakum, Tex. 

R. G. Kenly has been appointed Engineer Maintenance 
of Way of the Lehigh Valley, with office at South Beth- 
elem, Pa. 

H. W. Crawford has been appointed Superintendent 
of Terminals of the Southern Pacific at Galveston, Tex. 

G. P. Williams has been appointed Superintendent of 
Terminals of the Texarkana & Fort Smith at Port 
Arthur, Texas. 

A. G, Faber has been appointed Signal Engineer of the 
Chicago, Rock Island & Pacific. 

Mr. i. E. Matthews, engineer of maintenance of way of 
the Rochester Railway Co., has resigned and Mr. B. E. 
Tilton has been appointed to succeed him. 








Trade Notes 


The Veteran Association of the Nickel Plate Railroad was or- 


vanized in 1907 and on October 23d of that year, which marked 
the twenty-fifth anniversary of the opening of the N. Y. C. & 
Ste A 
who had entered the servic 
The preamble to the constitution of the 


R. R. for business, a body of employees of the railroad, 

on or betore Oct. 23, 1882, held their 
first regular meeting. 
association reads as follows: 

“A number of persons, having on October 23d, 1907, completed 
twenty-five years of service im various capacities on the New 
York, Chicago & St. Louis Railroad, and being desirous of form 
ing an organization, to foster social feeling, to create and main 
tain mutual interest in the common welfare, and to diffuse 
knowledge of railway science and administration, do hereby asso 
ciate themselves together, and have adopted the following con 
stitution.” 

The official proceedings of the association have recently been 


published in printed form. 


Edward & Zook, consulting and civil engineers, 50 Church 
street, New York, have completed the physical and real estate 
valuation of the New York, New Haven & Hartford for John F 


Stevens, and are now prepared to engage in railroad surveys, 


lecation, construction, reconstruction, examinations, estimates, 


valuations, reports and superintendence. 


the Chicago, Rock Island & 


Atbany,. N. Y;, as 


Ellis 


gone to the Federal Signal Co.. 


Ge EB. signal engineer of 
Pacific, has 


manager of installation 


Technical Publications 

VOIDS. SETTLEMENT AND WEIGHT OF CRUSHED 
STONE, by. Ira O. Baker. Published as Bulletin No. 23 by 
the University of Illinois, Engineering Experiment Station, Ur 
bana, Ill. Copies may be obtained gratis from the Director, L. P 
Breckenridge. 

This bulletin gives the results of some experiments to deter 
mine the proportion of voids in crushed stone loaded by various 
methods in cars and in wagons, to find the amount of settlement 
during ‘transportation in wagons and in cars, and also to obtain 
the relation between the weight of a unit of volume of the solid 
stone and that of the same volume of crushed stone immediately 
into cars and and 


after being loaded in various ways, wagons, 


also after being transported different distances. Crushed stone 
is usually nominally bought and sold by volume but really by 
weight, since in ordinary commercial transactions the weight of 


a cubic yard of crushed stone is assumed and the number of 
yards in a shipment is obtained by dividing the total weight Is 
the assumed weight of a cubic yard; and yet there seem to have 
been almost no experiments made to determine the actual weight 
of a cubic yard of crushed stone under any particular condition 
Apparently the only experiments heretofore made upon this 
general subject are a few brief ones upon trap rock, conducted 
by Mr. McClintock, lately president of the Massachusetts High 
way Commission. An account of his experiments is presented 
and discussed in this bulletin, but the main features are an elab 


from Chester, Joliet 


orate series of tests upon crushed limeston¢ 
All the 


a table which gives for different sizes of crushed 


and Kankakee, all in Tllinots. results are summarized in 
stone the co 


efficients by which to multiply either the weight of a cubie foot 


of the solid stone (or its specific gravity ) to get the weight of a 
cubic yard of the crushed stone at the crusher and also at the 
destination, for stone from the three different quarries. This 
elaborate table is summarized in the following staement: The 


mean coefficient by which to multiply the weight of a cubic foot 
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of solid limestone to obtain the weight of a cubie vard of crushed 


limestone is as follows: 


BOD TAs: SEROGHIIOS 555 oar ci wedanawcer 15.5 
For '4-in. to 2-ir. stone. 14.6 
FOF 2-ine tO Bn StORE ec cick ks nes wet awe 15.2 
lor trap rock the corresponding coefficients are as follows: 
Por 14-9. SCPOGnieS oo. ocd oynivs onvaldoren 14.6 
For ™%-in. to 1%-in. stone..... 13.5 


Por LY4-. tO Sith. SCONE a ericcs sa vc cay eer aoe 


ARCHITECTS’ AND BUILDERS’ POCKET-BOOK, by 
Frank E. Kidder. Published by John Wiley & Sons, New York 
Leather binding, 1,661 pages, 4x6™% ins., illustrated. Price, $5.00, 

The fifteenth edition of this useful handbook for architects 
structural engineers, builders, contractors and draftsmen, and 
valuable book of references for everything relating to construc. 
tion and equipment of building, has been revised and brought up 
to date. The changes in this edition consist of the correction 
of all typographical errors reported to the publishers, and the re. 
writing of Chapters XXIII and XXIV. This work has been 
done by Rudolph P. Miller, who was for ten years connected 
with the Department of Buildings, New York City, and for the 
last five years as its chief engineer. During “his connection with 
the Department of Building he had large opportunities for study- 
ing fireproof construction particularly, and gave the subject of 
regulations 
ever promulgated in this country regarding its use. These regu- 
lations have formed the basis of the regulations since adopted by 
the cities of this country, in many instances the major part of 


reinforced concrete much study, drafting the first 


them being copied verbatim. 

Chapter XXIII has been revised, one-half of the matter in the 
old edition having been used again. The new matter has been 
substituted for such parts as have been found necessary or ott 
of date. 

Chapter XXIV, on Reinforced Concrete, is entirely new, the 
whole manuscript being original and Mr. Miller’s own work. 

Professor Alvah H. Sabin has brought the section on Paints 
and Varnishes up to date. 

THE PRINCIPLES OF MECHANICS, by Henry Crew, ‘ 
Ph.D. Published by Longmans, Green & Co., New York. Cloth 
binding, 295 pages, 5x8 ins., illustrated. 

The book is published for students of physics and engineering 
and represents a lecture course in physics at Northwestern Unt 
versity. The chapter headings follows: Kineomatics 
Kinetics, Some Application of General Principles to  Specid 
Problems, Friction, Dynamics of Elastic Bodies and Fluid Me 



















are as 


tion, 

The basic principles of this volume, as given by the author, 
are as follows: 

“First, to lead the student to clear dynamical views in the 
shortest possible time, without sacrificing him upon. the altaf 
of logic, yet pursuing a route which he can afterwards follot 
with safety. 

“Second, to build the discussion upon a few simple expeth 
ments and upon definitions which convey at once the physical 
meaning of the quantities defined. ‘Thus, torque is introducel™l 
not as the vector product of force and distance, but as the time 
rate of variation of angular momentum. 

“Third, to follow the example of Féppl in using vector anal 
sis merely to permit a clear, simple, and accurate picture of tif 
facts, reserving the cartesian analysis for purposes of computa 
tion, 

“Fourth, to confine ‘the treatment to that part of mechanid | 
which is common ground for the physicists and the engineer. J 

“Fifth, to reduce the inherent difficulties of the subject 0 C 
minimum by treating dynamics in two analogous parts—fl 
tional and translational—such that if either one is given ¥ JER 
other may be immediately deduced. 
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COMPACT 
ACCESSIBLE 
RELIABLE 


EVERY PART OF A RAILROAD YARD 
SHOULD BE INSTANTLY ACCESSIBLE 
TO THE SUPERINTENDENT. 


IT IS NOT PRACTICAL TO HAVE SPE- 
CIALLY TRAINED OPERATORS COVER 
ALL THESE POINTS. 


HERE THE TELEPHONE COMES INTO 
ITS NATURAL PLACE. 


Kellogg Railway Set on the Pole Ready to Operate 
at a Moment’s Notice 


> 
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INTERIOR VIEW OF KELLOGG RAIL- 
ROAD POLE TELEPHONE, SHOWING 
COMPACT AND PRACTICAL ARRANGE- 
MENTD OF ALL WORKING PARTS. 


KELLOGG RAILWAY TELEPHONES AND 
SYSTEMS ARE DECLARED BY VET- 
ERAN TRAINMEN TO BEST MEET THE 
SEVERE CONDITIONS OF RAILROAD 
SERVICE. 


BRANCHES 


CLEVELAND, O. KANSAS CITY, MO. SAN FRANCISCO, CAL. WINNIPEG, MANITOBA 
Electric Bldg. 1413 Main Street. First and Mission Sts. 56 Albert St. 


Send for Bulletins Nos. 24-33-37 
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Buda Lining-Up Jack 
The track Jack can be 
is slightly used without 
: peau The advantages of these Jacks may — 
ag 0d held be appreciated when it is known that psa 
Be in place ’ requirements 
: by a dog two men alone can line up track, ck ites 
while crossings, etc., and accomplish, by the Standard No.1 
oerts powerful leverage in two minutes, more than eight Trip Ratchet 
Pe taken out men in 1§ or 20 minutes. Track Jack. 
a and Where crossings, for instance, require attention, 
: reversed they are readily elevated just enough to loosen the 
3 as shown. ties—but not to allow cinders to fall in and around 
the ties—and then the crossing can be forced with 
ease the desired distance. 
On small divisions and branch lines 
where track force is always too small to 
u give proper attention to 
ae lining up, and during those 
5 seasons when the main line 
“0 force is greatly reduced, 
‘ these jacks are of great 
' 1 value; for a section foreman and one man can line up track as readily as they may tighten up huts. 
ay The jack proper’ may be slid out of base and made to fit all requirements of our No. 1 standard trip jack. © 
| The jacks are of 12-ton capacity each and are used in pairs. They are a valuable basi and should © 
: be on every section. Order.a pair of Buda Lining-up Jacks for trial. : ; 
| The Buda Foundry & M ing Co, 
‘ e Buda Foun anufacturing Co, 
a CHICAGO NEW YORK ST. LOUIS HARVEY, ILL. 
* e e e | ’ See, Fae 
| Railway Engineering CLARK'S PERFECT be 
One Year-OneDoller_ |S ANT) DRIER] 
Is the 
Standard 
i with al! 
Railroads 
and 
Contractors 
in use in the United States 
17,00 and Canada. 
For meets at night, bet x, ns span 
Made ne ay Reto e000 D to 4,000. clues 
power from kerosene oil. 
66 99 
The “Wells Light 
(Registered Title) Wallwork & Wells’ Pateats : ; 
No. 1 Dries About 10 Tons a Day 
DBA wit Unbound Nruceess, having pce i No. 2 Dries About 5 Tons a Day 
en Pp ya of roai Ee 
3-37 The Wells Light Manufacturing Company pigager mans vai . chase cen co. , 
—, VARD ROBINSON, Sole Proprietor 46 Washington St., New York ron, Steel and Kallway oupples 









CHICAGO AGENTS, CRERAR, ADAMS & CO, 















CHICAGO, ILL. 











































RICHARD DUDGEON | 


Inbentor, Patentee and Original 
Manufacturer of the 


Hydraulic Fack, the Hydraulic Punch 
and Roller Tube Expander 


RICHARD DUDGEON, - NEW YORK 











SPRINGFIELD, OHIO Factory Time Check 


Switch Stands No other system has D ove 
Py vs so simple, so inexpensive | 
Crossings install and so satisfactory | 
Frogs 1a KM’) operation as The 
Switches , Check System. : 
Derails 7] Our pamphlet “Time C : 
ww NY KY) S/ and Their Use” is well w 
Etc. AN C the three minutes necessi 
Especially designed , for a reading. : 4 
and edapted to. meet : f Bee 
socibiiantee at American Railway Supply Compan 
HIGH-SPEED. HEAVY-TRAFFIC RAILWAYS 24 Park Place, NEW YORK E 


Catalogue upon request. Address Dept. L. 
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CAREY’S 


Patter son Blocks ~ Cement Roofing 


The Oldest and Most Durable Composition Roofing on es 
In use on all classes of railroad’ buildi 


ARE THE BEST rouhoel the United States. 
Carey’s Asphalt Roofing Paints 


For Tin, Iron, Steel, Felt and Composition 
Se Roofs; Bridges, Stacks, Boiler Fronts, etc. 


Carey's Freight Car Roofing 4 
2-ply, 3-ply and Burlap Center. 4 


All Sheaves Bushed. The PHILIP C AREY COMP A} b 


All Hooks made Fhe Sethe a UT 
from Staybolt Iron Nath 


and flattened. Also . 
Extra Heavy Oil 
Well Blocks. 
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—Manufacturers of— 


JACKSON SHOVEL & TOOL a 


a ak i CNN AG i oy TOERERE aro 


, — Track Shovels an 
W. W. Patterson Company | | Locomotive Scoop! f 


56 Water Street PITTSBURG ae yrs Soke seg INDIANA 








WRITE FOR PRICES 
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